The algal flora of certain gravel pits in the Thames Valley by Karim, Abdel Gadir Abdel
The Algal Flora of Certain Gravel Pits 
in the Thames Valley
Thesis suhmitted to the 
University of London
For Master of Science Degree 
I960
By
Ahdel G-adir Abdel Karim, B.Sc.
ProQuest Number: 10096384
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest.
ProQuest 10096384
Published by ProQuest LLC(2016). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code.
Microform Edition © ProQuest LLC.
ProQuest LLC 
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346
Abstract
The phytoplankton and, to a limited extent, the 
attached algae of four gravel pits in the Thames Valley 
were investigated. The pits are in two pairs, one old 
and the other recently excavated. In all gravel dredging 
has been in progress and the water of each could be 
clearly divided into that fairly frequently disturbed by 
gravel grab and that which was not so disturbed.
The distribution of the algae in general and the 
seasonal variation for certain algae or groups of algae 
v/ere considered and attempts were made to correlate these 
with the physical and chemical features of the environ­
ment. The maximum of an alga was not always simultaneous 
in all the pits. Certain algae favoured the new pits and 
others the old ones, but many appeared to be indifferent. 
Similarly, while some of the algae tended to favour the 
disturbed or the undisturbed water of a pit, many did not 
appear to be affected by disturbance and were apparently 
equally distributed over the pit.
An attempt has been made to compare the phytoplank­
ton of the Thames in the neighbourhood of the pits with 
that of the pit which is in permanent communication with
the river. While, except for six species found only in 
the river, the species list is the same, an alga did not 
always occur in the river and pit samples simultaneously.
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Introduction
Large quantities of river valley gravel are removed 
annually from the Surrey-Middlesex region of the Thames 
Basin. The depressions so formed soon become filled with 
water, creating small ponds or large sheets of water many 
acres in extent. Such artificial waters gradually become 
inhabited with aquatic life ranging from Protozoa and 
Protophyta to fish and aquatic birds, and in this respect 
they are essentially similar to natural waters. They may, 
however, be of particular interest for several reasons.
i) It is possible to date them with considerable 
accuracy and thus to obtain an indication of the succes­
sion of colonisation. If as in the Thames valley there 
are numerous pits of different ages in close proximity, 
it may be assumed broadly that they are subject to the 
same environmental conditions. Comparison of their algal 
flora should be of interest and they should provide an 
excellent material for the study of succession.
ii) Pits in which gravel digging is in progress 
and thus areas of water which are subject to constant 
disturbance, may be compared with those in which the 
removal of the gravel has ceased and which are for all
zintents and purposes, comparable to natural sheets of 
water of a similar size and depth.
iii) The working of the gravels, with the con­
tinuous immersion of a heavy grab, removing perhaps as 
much as a cubic yard of gravel at a time, might be 
expected to increase the amounts of dissolved gases in 
the water, and by disturbing the bottom to affect the 
turbidity of the water.
iv) It is further possible that the removal of 
soil or rock from the bottom may result in continuous 
release of nutrients into the water.
v) Where the pits are relatively large and gravel 
digging is confined to one part, it is possible to 
compare the conditions prevailing in the disturbed and 
the undisturbed areas and to attempt to relate the 
phytoplankton and other algae of the two areas to the 
different environmental conditions.
It was with these features in mind that a number 
of pits were selected for the present investigation in 
the Surrey-Middlesex area of the Thames valley. After a 
preliminary survey of eight pits, the following were 
selected.
I. Shepperton (Middlesex)
a) Charlton Pit; (New)
An area about fourteen acres on which work began 
in October 1956. Map reference: 507167 from 1” O.S.
No. 170.
b) Hyde Crete Pit: (Old)
An area about twenty acres on which work began 
in 1945.
Map reference: 506167 from 1*’ O.S. No. 170.
These two pits are almost ideally situated for 
comparative study as they are separated at their nearest 
points only by a distance of twenty yards (fig.l). In 
both, gravel digging is in progress and while this 
excavation naturally extends to various parts of the pits, 
it was possible in both pits to choose areas where 
excavation caused more or less continuous disturbance for 
comparison with other areas where no digging was known to 
have occurred at the time of this investigation, and 
where conditions were apparently very similar to those of 
natural sheets of water of comparable size.
As might be expected, the Charlton pit is entirely 
devoid of surrounding vegetation, while there are 
numerous shrubs and trees bordering parts of the older
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Hyde Crete pit. The margin of this pit has clearly been 
allowed to run more or less wild for a number of years.
II. Staines Lane, Chertsey. (Surrey)
Both pits here belong to the Surrey Sand and Gravel 
Co. Ltd. and they are separated at their nearest points 
by no more than fifteen yards of road (fig.2). They do 
not appear to have names, but for the present purpose 
they have been designated as:
a) The New Pit
An area about four acres on which work began in 
November 1956. Map reference: 504168 from V* O.S.
No. 170.
b) The Old Pit
An area about forty acres. It has been worked on 
since 1938. Map reference: It comes in the corners of
504168, 504169, 503169 from 1" O.S. No. 170.
Both of these have areas where gravel digging is 
still in progress and areas which are more or less 
undisturbed. The Old pit is connected by a narrow 
channel with the River Thames, a somewhat unfortunate 
complication, although advantage was taken of this 
connection to study the phytoplankton of the river where 
it communicated with the pit to discover whether any
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7differences existed between that of the river and that 
of the pit.
The present work is regarded as a preliminary 
investigation of the algal flora of these gravel pits 
rather than an intensive sutdy; there appears to be no 
previous study specifically relating to such bodies of 
water. Lakes have been extensively studied, e.g.
Pearsall (1921, 1923, 1924, 1930, 1932), Lund (1949,
1950, 1954, 1955) and also rivers, e.g. Pritsch (1902), 
Butcher (1931, 1932) and Rice (1938). Ponds and pools 
have been investigated, for example by Pritsch and Rich 
(1913), Griffiths (1923) and Lind (1938). Reservoirs 
have also been studied, e.g. Flint (1949/50).
Conditions of collecting from these gravel pits 
were not easy. No boat was available and the steep some- 
v/hat unstable sides made it advisable to keep well away 
from the banks and to collect with caution. Phytoplank­
ton samplings were made by means of a nylon net drawn 
across a convenient angle of the pit while sampling for 
chemical and physical analyses of the water was carried 
out in the same area.
Systematic collecting could only be carried out 
for fourteen months for the Shepperton pits and for twelve
months for the Staines Lane pits.
It is realised, therefore, that this limitation 
must have affected the accuracy of sampling in some 
measure at least, and the work is to be regarded as an 
initial survey of the conditions which were investigated 
rather than a full treatment of them.
Phytoplankton studies alone, of course, cannot give 
a complete picture of the algal vegetation. The diffi­
culties of collecting made any accurate or detailed study 
of the attached algae impracticable, but every effort was 
made to collect such algae when opportunity offered.
It must be emphasised that the disturbed and the 
undisturbed areas have not been constantly in these con­
ditions during the whole period of investigation as the 
grabs were occasionally moved from place to place, 
especially in respect of the New pit, Staines Lane, so 
that no very precise study of this aspect has been 
possible. Nevertheless, the data accumulated do tend to 
show apparently significant differences in some features, 
as will be shown later.
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A. Methods and Field Work
As far as possible each pair of the four pits was 
visited regularly every month from March 1958 to April 
1959, but occasionally it was necessary to postpone a 
visit for a few days. Phytoplankton sampling and water 
analyses were carried out simultaneously. Two areas 
were sampled from each pit. One area where the water 
was disturbed daily by the mechanical grab engaged in 
removing gravel, and the other where the water was 
undisturbed by such activity. While it was hoped that 
the observations on any one pit could be made from the 
same two areas throughout the progress of the work, this 
did not prove practicable in the New pit, Staines Lane, 
because the grab was occasionally moved to a new area, 
hence sampling of the disturbed water could not always 
be carried out in exactly the same place. Fortunately, 
the sites selected for sampling the undisturbed water, 
even in this pit, did not have to be changed as gravel 
excavation did not extend near to it during the period 
of investigation.
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!• Algal Sampling and Estimation
a) Planktonic Algae
As a boat was not available and all collecting had 
to be carried out from the banks, which were sometimes 
in a rather dangerous condition, sampling could not be 
made with the precision necessary for accurate quantita­
tive sampling. For this preliminary survey it was 
considered sufficient to collect by drawing a fine nylon 
net across an angle of the pit, using the greater part 
of a sixty yard line for towing. Thus a considerable 
area of the water was sampled. Unfortunately there 
were no conveniently placed angles in the Old pit, 
Staines Lane, and at the disturbed side of the Hyde 
Crete pit. In these cases the net was thrown out as far 
as possible and then drawn in; clearly this resulted in 
a smaller area being sampled.
Considerable trouble was experienced at the start 
because of damage to the net by the gravel. To obviate 
this a cylindrical canvas sleeve was fitted to the rim 
of the net so that it extended to the collecting end.
It was also convenient to attach a cork to the upper 
side of the net to prevent it sinking too deeply while
drawn across the pit. (See diagram below.)
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200 ml. of water were collected from each side of 
each pit in wide screw-top jars. On return to the 
laboratory the fresh phytoplankton was examined and the 
jars kept undisturbed overnight. Next morning the 
samples were decanted after most of the catch had sunk 
to the bottom and the sediment preserved in 4^ formalin. 
Another method of preserving had to be made when 
planktonic blue green algae were abundant as it was 
often impossible to make these plants sink, especially
when they occurred as water blooms. In such instances 
the floating Myxophyceae were pipetted off and added to 
the rest of the catch which was then preserved.
From the preserved material ten drops from each 
sample were mounted on ten slides using -J” No. 1 cover 
slips. The material was uniformly agitated between the 
preparation of successive slides. Six transects from 
each slide, chosen at random, were examined under a 
1/6th inch objective. Thus sixty transects were 
examined from each sample. All the algae in these 
sixty transects were identified and counted.
With regard to filamentous planktonic algae like 
Anabaena and Melosira, each filament was counted as a 
single unit. Ooenobiate forms like Pediastrum and 
Crucigenia were counted as units. In relatively 
compact colonies like those of Asterionella and 
Dinobryon, the number of cells in each colony was 
recorded.
It was realised that the method of sampling was 
fairly rough and that it might give an inaccurate 
picture of the phytoplankton. As a check, on two 
occasions, three separate samples were collected at one 
time from different parts of each area of the Shepperton
pits. These triplicate samples were examined indepen­
dently and it was found that there was no appreciable 
difference between them. It was considered, therefore, 
that the method employed for such a preliminary survey 
was sufficiently accurate.
b) Attached Algae
The attached algae clearly could not be sampled 
by the preceding method. For eleven months, however, 
samples were taken of these algae at each visit. 
Collecting had to be carried out from the bank and 
hence no claim can be made that representative samples 
of these algae were obtained.
Estimating the frequency of these algae was 
equally difficult and was indicated from a general 
impression obtained from an examination of the samples. 
Frequency is indicated from this impression as:- very 
rare, rare, present, common and abundant.
Oedogonium and members of the Zygnemales were 
often sterile and hence could not be named, although 
occasionally sexual stages were obtained by keeping 
these algae in culture and it thus became possible to 
identify them.
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c) River Thames Sampling
The Old pit at Staines Lane connects by a narrow 
channel with the River Thames and its water level was 
influenced to a great extent by the level of the river 
throughout the period of the present investigation.
Time did not permit of much sampling of the river 
water, but occasional sampling was carried out as near 
as possible to the opening of the channel leading into 
the pit.
1II* Chemical and Physical Analyses of the Water
Some of the chemical and physical data were 
obtained on the site, while water for the remaining 
analyses was brought back in plastic containers to the 
laboratory where the analyses were resumed as soon as 
possible.
The concentrations of the following substances 
were determined, the method used being given against 
each substance.
i) H-ion Concentration
The pH was measured colorimetrically in the field 
using a Lavibond Comparator. The determination was 
checked regularly, immediately on return to the 
laboratory, using a Cambridge pH meter. It was found 
that there was invariably close correspondence between 
the readings obtained by the two methods.
ii) Dissolved Oxygen
The Winkler Method modified by Rideal and 
Stev/art was used: Standard Methods for the Examination
of Water (1955) p*256.
The results obtained for dissolved oxygen are not 
regarded as very accurate since sampling was unsatis­
factory. It was necessary to obtain the samples from
nvery close to the banks, whereas samples of water from 
various parts of the area from which phytoplankton 
hauls were made should have been taken. Moreover, it 
was not possible to visit the pits at less than monthly 
intervals and thus day to day sampling was out of the 
question. Hence the values obtained can be used only 
comparatively and on no account are to be regarded as 
representing the actual concentration of the element in 
the water.
iii) Free and Saline Ammonia or Nitrogen Ammonia 
The method used was that described in Standard
Methods for the Examination of Water (1955) p*143, and 
in Thresh, Beale and Suckling (1949) p#229*
iv) Albuminoid Ammonia or Albuminoid Nitrogen
The method used was that described in Standard 
Methods for the Examination of Water (1955) p*141.
v) Nitrogen Nitrate
The method used for the determination was the 
Phenoldisulphonic Acid Method: Standard Methods for
the Examination of Water (1955) P* 149, an^ Thresh,
Beale and Suckling (1949) P*222.
vi ) Oxidiaable OrA-anic Matter
The method used for the determination was that of 
Tidy's Modification: Tliresh, Beale and Suckling (1949)
p.2 3 4.
vii) Phosphate
The writer was unable to obtain satisfactory 
results with the popular Denige's Stannous Chloride 
Method (modified) which is in Tresh, Beale and 
Suckling (1949) p . 224 and Standard Methods for the 
Examination of Water (1955) p.169. The blue colour was 
produced even when the reagents were added to a blank 
of distilled water.
Dr. Foster and Dr. Williams of the Chemistry 
Department, Royal Holloway College, kindly referred the 
writer to the method of Hahn and Luckhaus (1956). This 
method proved to be satisfactory.
viii) Silicate
The method used was that described in Standard 
Methods for the Examination of Water (1955) p.184. The 
standard used was that of the potassium chromâte 
recommended by Mackereth (1957)*
ix) Total Iron
The Thiocyanate Method was used: Standard
nMethods for the Examination of Water (1946) p.53.
x) Total Residue or Residue on Evaporation
This includes both suspended and dissolved 
solids.
The method used was that in Standard Methods for 
the Examination of Water (1955) p.178.
The platinum evaporating dish recommended for 
this experiment was not available and evaporation had 
been carried out in silica dishes which were regarded 
as a reliable substitute.
xi) Temperature (Surface)
Surface temperature was recorded at the time of 
sampling using an ordinary Centigrade Thermometer.
xii) Meteorological Data
For the possible relation between frequency of 
the freshwater algae and climatic conditions, data for 
rainfall and sunshine were obtained from Hampton 
Meteorological Station, the nearest observatory station 
to the areas investigated.
xiii) Method of Estimation
All those chemical reactions which produced 
coloured solutions were measured against standards 
using Unicam Diffraction Crating Spectrophotometer.
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B. General Summary of Algal Distribution in the Pits
In this chapter, it is intended to give a general 
picture of the distribution of the various algal classes 
in the pits examined. The account is not intended to be 
exhaustive since in a succeeding chapter it is hoped to 
deal fully with those individual algae which give each 
pit its characteristic stamp. Full details of other 
algae found appear in appendix A.
I. QHLOROPHYCEAE
a) - Volvocales
It is a remarkable fact that no volvocalean algae 
were found in any sample taken from the Oharlton pit 
while Qhlamydomonadineae were not observed in the Hyde 
Crete pit, Tetrasporineae were found only in the two 
old pits. Eudorina elegans, Pandorina morum and 
Chlamydomonas spp. were found in both Staines Lane pits. 
The Old pit yielded very few Eudorina and Pandorina; 
both algae were more plentiful in the New pit, but only 
in October and November, when 110 and 765 coenobeae, 
respectively, of Pandorina were recorded in the 
disturbed water and 53 a,nd 308 from the other area.
Apart from these two months, practically no Pandorina 
was encountered. Eudorina was met with during the same
%period in comparatively insignificant numbers.
Chlamydomonas was encountered in both Staines 
Lane pits and time did not permit naming of the species, 
but this is not regarded as a serious omission.
Tetrasporineae were represented in very small 
numbers by Asterococcus and Sphaerocystis.
b) - Chlorococcales
Since the waters of the pits are eutrophic, it is 
not surprising that chlorococcalean algae were well 
represented in the plankton. The dominant member of 
this group in the new pits of both districts was 
Ankistrodesmus falcatus. In the old pits, however, 
Ankistrodesmus was less prominent than, for instance, 
Pediastrum, Scenedesmus, Crucigenia and Golenkinia. 
Coelastrum, Kirchneriella, Tetraedron and Lagerheimia 
were also present in the old pits but were very few in 
number. Scenedesmus quadricauda and Pediastrum duplex, 
with their several varieties, were very common in the 
phytoplankton of the old pits.
c)- Desmids
Lesmids were very poorly represented in all the 
pits, but they were more plentiful in the old pits than
the new ones. Arthrodesmus incus var. subquadratus 
was confined to the Old pit, Staines Lane, while 
Staurastrum sp. was found only in the Hyde Crete pit. 
Species of Closterium were found in all the pits.
The distribution of the desmids in these pits 
supports the conclusion, drawn from other evidence as 
well, that the waters of all the pits examined are 
eutrophic. Comparatively, the Old pit, Staines Lane 
was the richest in desmids and this might indicate a 
tendency towards oligotrophy (see p . | W - Its connec­
tion with the Thames might as well be involved.
d) - Filamentous Chlorophyceae
These were not prominent in the plankton and 
indeed they were scarce and sporadic in occurrence. 
They were, possibly, recruited from the filamentous 
algae observed at the sides of some of the pits. 
Spirogyra, Zygnema, Oedogonium and Ulothrix filaments 
and/or fragments were occasionally observed.
II. XANTHOPHYCEAE
Xanthophycean algae were poorly represented in 
the pits. They were not recorded at all from Charlton
-^3
pit while a few specimens of Botpyococcus were found at 
both areas of the New pit, Staines Lane. Most of the 
Bo try QCQ cous was referable to B. braunii. but some 
specimens showed colourless transparent mucilage and 
might have been B. sudeticus. It is considered desirable 
not to record B. sudeticus definitely, as it is thought 
that there was too little material on which to base a 
firm identification.
In the old pits species of Characiopsis were also 
present, but neither genus was abundant at any time.
The Staines Lane Old pit was, however, rather richer in 
these algae.
III. CHRYSOPHYCEAE
Chrysophyceae were not abundant in any of the 
pits and with one exception were found in very small 
numbers. Dinobryon divergens, however, was plentiful 
enough to provide several maxima in the Hyde Crete pit 
in August, September and again in April 1959» but not 
in 1958. The records show that L. divergens had a 
marked preference for the undisturbed water in this pit 
where numbers at any one sampling were at least three 
times as large as on the disturbed side (see p. 63)*
In the Old pit, Staines Lane, examples of 
Dinobryon, Synura and Mallomonas were collected from 
both disturbed and undisturbed water. In the Charlton 
pit only a single cell of Linobryon was obtained, but 
in the New pit, Staines Lane, Linobryon and Synura were 
collected. The latter was always in a very poor condi­
tion when it reached the laboratory and for this reason, 
and also because of the present unsatisfactory 
systematic state of the genus, it has been referred to 
as Synura uvella (sensu lata).
IV. BACILLARIOPHYCEAE
Diatoms were well represented in all four pits 
and indeed, in point of numbers, were the most abundant 
algae.
a) New Pits
1) Charlton Pit
Here the diatoms were predominantly pennate 
throughout the period of observation although species of 
Cyclotella were sometimes, but not invariably, recorded. 
A maximum in which Gomphonema olivaceum and its 
varieties preponderated occurred in May. Another
rmaximum in April 1959 was due in the main to Syne dr a 
acus• Unfortunately, since the pit was flooded by the 
River Thames in late January 1959, this maximum may have 
less significance than tliat produced by Gomphonema. 
(Flood: page 31 ).
2) New Staines Lane Pit
Centric diatoms in this pit were relatively more 
numerous than in the Charlton pit. A maximum of 
Melosira granulata var. angustissima occurred in 
September at both areas of the pit. In April 1958 a 
maximum consisting mainly of Nitzschia vermicular is 
occurred but tended to be confined to the undisturbed 
water while another maximum due mainly to Synedra 
tabulata occurring in June affected mainly the 
disturbed area. The most striking maximum of the three 
was that of Melosira.
b) Old Pits
1) Hyde Crete Pit
The diatoms assumed maxima on several occasions 
in this pit. A maximum of Asterionella formosa 
occurred on the disturbed side in August and another, 
in which no one diatom preponderated, but in which
Achnanthes minutissima var. cryptocephala was prominent, 
occurred in December. Synedra acus var. angustissima 
contributed a maximum in March 1958 which affected the 
undisturbed area only. A maximum in late April 1959, 
with Synedra acus var. angustissima. Asterionella 
formosa and Cyclotella comta as its principal compo­
nents, occurred on the undisturbed side, while on the 
disturbed side this maximum consisted mainly of 
S. acus var. angustissima. It should be observed, 
however, that Asterionella formosa was one of the main 
constituents of the March 1959 maximum on the disturbed 
side so that its relative sparseness here in April 1959 
as compared with its abundance on the undisturbed side 
must be attributed to its early diminution in number.
2) Old Pit, Staines Lane
In this pit centric forms constituted the 
dominant diatom flora on both sides, the chief species 
being Cyclotella kutzingiana, C. meneghiniana and 
Melosira granulata var. angustissima. Pour maxima could 
be seen in March, June, July and September on each side 
of the pit. March maximum was mainly attributed to 
Asterionella formosa on the disturbed, while various 
diatoms furnished that of the undisturbed area. While
%7
Synedra tabulata and Cyclotella comensis were the main 
participants in the June maximum in the disturbed 
water, the latter was responsible entirely for that in 
the undisturbed area. Cyclotella kutzingiana was 
mainly responsible for July and September maxima on 
both areas of the pit.
V. DINQPHYCEAE
No dinophycean algae were collected from either 
of the new pits. In the Old pit, Staines Lane,
Ceratium, Peridinium, Glenodinium and Gymnodinium were 
observed, Ceratium apparently being confined to the 
disturbed area and Peridinium to the undisturbed. Most 
of these algae were found in July and August but 
numbers were small so that some hesitation is felt about 
attaching much significance to the above records. In 
the Hyde Crete pit, however, where the same four genera 
were observed, Ceratium and Peridinium were present in 
what are regarded as significant numbers. Greatest 
numbers were found in July, August and September.
VI. EUGLENINEAE
The Euglenineae were not rich in species in any of
the pits. Oolacium vesiculosum was abundant on 
planktonic Gladocera and Oopepoda in all the pits, but 
large numbers of the organism were observed only in the 
Charlton pit although it was sometimes fairly common in 
the New pit at Staines Lane. Of the old pits, where it 
was less common, more were found in the Hyde Crete than 
in the Old pit, Staines Lane. There is a strong 
indication, therefore, that Colacium vesiculosum 
favoured the new pits. It is a reasonable assumption 
that its abundance is related to the abundance of the 
zooplankton on which it lives and the periodicity and 
frequency of these Entomostraca were not investigated.
Of other genera Phacus, Euglena and Trachelomonas 
were observed. The Hyde Crete pit gave the richest 
collections of Phacus while the New pit at Staines Lane 
produced the smallest numbers. In the Old pit, Staines 
Lane, however, species of Trachelomonas were more common 
than the others. No euglenoid other than Colacium 
already referred to was found in the Charlton pit. No 
pit, judged by the numbers of Euglenineae in the 
samples,provided a very favourable environment for 
these forms, with the exception of Colacium vesiculosum.
vu. MYXOPHYCEAE
Since the waters of these pits are rich in 
nutrients, blue green algae might be expected to occur 
in abundance, as indeed they did.
The most prevalent form was Anabaena augstumalis. 
The alga became prominent in Oharlton pit in February 
1959 immediately after the pits were flooded by the 
Thames in late January (see p.3>l ) and mounted to a 
maximum at both areas of the pit in late April. In the 
new Staines Lane pit, it was abundant from October to 
December but numbers were more numerous in the disturbed 
water.
In the Hyde Crete pit, Anabaena augstumalis was 
the commonest of the Myxophyceae and was found in all 
samples. Anabaena flos-aque, Merismopedia tenuissima 
and Microcystis pulverea occurred at times in sufficient 
numbers to constitute a maximum. Anabaena augstumalis 
established maxima at the different areas of the pit 
which are discussed in a succeeding chapter.
Marssoniella elegans also occurred in this pit in 
appreciable numbers.
In the old Staines Lane pit A. augstumalis was 
far less abundant than in the other three pits, a fact 
which might again indicate the more oligotrophic
3 o
condition of the water (see p./to).
Species of Oscillatoria and of other Anabaena 
were observed in all the pits but never formed a bloom.
The preceding review is intended to serve as a 
summary of the planktonic algae found in the pits; it 
has omitted mention of many of the algae collected and 
has given only very general details of the dominant 
species. A fuller analysis of the plankton is given in 
another chapter.
It may be said, in general terms, that representa­
tives of every class of algae collected have been found 
to favour either the disturbed or the undisturbed area, 
and evidently these two constitute different micro­
environments. Again it is evident from the brief survey 
that the algal floras of the old and the new pits 
adjacent to one another are different, a matter which is 
more fully considered in the subsequent sections.
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Flooding of the Pits by the River Thames
On 26th January, 1959, the four pits were flooded 
with water from the Thames. Since this may have 
affected the algal flora it seems desirable to consider 
the possible effects of the flooding in some detail.
The discussion is concerned mainly with the Shepperton 
pits since collecting ceased at Staines Lane pits in 
February 1959 without marked change in their algal 
flora being observed.
Synedra acus (p.35) and Anabaena augstumalis 
(p. 5S') occurred in abundance in samples collected 
immediately after the flood from the Shepperton pits. 
The former was not observed at all in the Oharlton pit 
from the start of the investigation in March 1958 until 
after the flood. After that it was encountered in 
significant numbers, mounting to a big maximum in both 
areas of the pit in late April 1959 (Table 1). The 
Anabaena, however, was found in very small numbers.
Only four trichomes were observed and these in four 
different months, but the numbers recorded after the 
flood were remarkably high, resulting in an enormous 
maximum at both areas in late April 1959 (Table 6).
These two algae were recorded in most of the
samples taken from the adjacent Hyde Crete pit before 
the flood. Their frequency in this pit in March and 
April 1958 was far less than their frequency in the 
corresponding months of 1959, i.e. after the flood.
While it might be assumed that the two algae in 
question were introduced into the pits from the Thames, 
the lack of a similar phase in samples taken after the 
flood from both Staines Lane pits, which were equally 
flooded, does not favour this assumption. Moreover, 
other diatoms such as Cyclotella kutzingiana,
C. meneghiniana which, from their presence in the old 
Staines Lane pit at the time of flooding, were assumed 
to be present in the Thames, were not encountered in 
either of the Shepperton pits after the flood. Flint 
(1949/ 5 0) moreover states that Myxophyceae are 
unimportant in the Thames and Rice's (1938a) list does 
not include any species of Anabaena. Again no Anabaena 
was observed in the two samples collected by the author 
from the Thames during summer and autumn (Table 12).
The second view v/hich might be advanced is that 
these two algae were brought into the Charlton pit from 
the adjacent Hyde Crete pit - in which they had been 
observed previously — when the waters of the two pits 
were joined by the flood. The following observations
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do not support this view. Cyclotella comta (Table 2), 
Asterionella formosa (Table 3) and Linobryon divergens 
(Table 7) were all observed in abundance before and 
after the flooding in the Hyde Crete pit, but the 
Cyclotella and the Linobryon were not encountered in 
the Charlton pit after the flood. Asterionella formosa. 
however, was found in very small numbers (14 cells from 
the disturbed and 2 cells in the undisturbed water) in 
samples taken from Charlton pit immediately after the 
flood. These Asterionella cells were not seen again in 
the two samples taken later, but in the samples collected 
in late April 1959, 1 and 2 cells were recorded in the 
disturbed and the undisturbed water of the Charlton pit 
respectively. In view of the complete absence of 
Linobryon, Cyclotella and the very sparse representation 
of Asterionella during the post flood period in the 
Charlton pit, this view seems untenable.
It would seem, therefore, that the Shepperton 
pits and especially the Charlton one to which most 
attention has been given in this connection, were not 
appreciably affected by the flooding in so far as 
direct additions were made to their algae by the Thames, 
or, in that interchange of the algae between the two 
pits took place. Indeed the writer noticed little
direct effect of flooding and suggests that if the
3^
flora was affected, the effects were obscure.
3S
c. Seasonal variation of the Principal Members 
____________of the Phytoplankton________
The following account does not deal with all the 
algae found in the pits during the course of the 
present investigation, but mainly with those which 
occurred at some time or other in large numbers. It 
also deals, in more detail, with the distribution of 
these algae in the pits of different age and in the 
disturbed and undisturbed parts of the individual pits. 
A general summary of these algae has been given in a 
preceding chapter.
The groups and species are not dealt with in the 
normal systematic order, but rather in what is con­
sidered to be the approximate order of importance.
Synedra acus. (Table 1, p. Mo)
This diatom was recorded from all the pits, 
although it was. never found in abundance in the Staines 
Lane pits. Nevertheless, the old Staines Lane pit was 
the only one of the four in which it was almost 
invariably present in the collections; only in the 
samples collected in November 1958 it was not observed 
at all. It was more abundant in the Old pit, Staines
Lane, than in the New pit, and the largest numbers were
3G
recorded in spring and late July.
No specimens were found in the Charlton pit until 
February 12th, 1959, after which the numbers increased 
considerably. Very large numbers were recorded from 
both areas of the pit in late April 1959. However, all 
records from February to the end of the work must be 
treated with caution as the pit was flooded with the 
Thames water, simultaneously with the other pits, on 
26th January, 1959 (p. )
The diatom in the Hyde Crete pit, however, showed 
conspicuous preference to the undisturbed area as 
numbers recorded from this side were invariably far 
greater than those of the disturbed side. The diatom 
occurred in sufficient numbers to constitute a 
maximum in March & April 1958 and again in March &
April 1959. It should be observed that the first 
maximum was confined to the undisturbed area while this 
difference was less striking in that of 1959 when 
maxima occurred in both sides. It was roughly twice as 
numerous in the undisturbed water as in the disturbed 
water in March, while in April, when numbers were 
highest, there were five times as many cells in the
undisturbed water (fig.3).
Apart from what has been mentioned in page 3^
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the sudden appearance of Synedra acus in Oharlton pit 
might be attributed to flood. According to Pearsall 
(1923)» flooding may increase the silicate and nitrate 
contents of waters and hence promote the development of 
the diatoms. Nitrate reached its highest concentration 
in this pit in December (fig.15A), i.e. before flooding, 
and there was little difference in silicate concentra­
tion before and after the flooding (fig.l6A).
Turning to the Hyde Crete pit, there were two 
maxima during the period of observation, viz. March - 
April 1958 and March - April 1939, the former being 
much the smaller one. An explanation for this 
quantitative difference may lie in the physical and 
chemical conditions of the water. Sunshine was less in 
the spring of 1958 (fig.^A) and temperatures were lower 
(fig.5B). Nitrate had increased since November and 
reached the highest concentration in April 1959, but 
was considerably lower in April 1958 (fig.15B). Sili­
cate increased noticeably prior to the 1959 maximum 
with a sharp drop in April 1959 when the highest number 
of the diatom was recorded (fig.l5B). It may be 
questioned if any one factor played the main part in 
determining the abundance of this diatom; but a series 
of interacting factors, including those mentioned, no 
doubt played their part.
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This spring maximum of Synedra acus is in harmony 
with the records of Flint (1949/50) who noted a similar 
one in a British reservoir.
It should be mentioned that nearly all the 
specimens from the Hyde Crete pit were variety 
angustissima whereas the species itself predominated in 
the Charlton pit. In Staines Lane pits nearly all were 
varieties radians and angustissima.
Table 1. SYNEDRA ACUS
S H E P ]? E R T 0 N S T A I H E S L A N E
NEW
(Charlton Pit)
OLD
(Hyde Crete Pit) N®V PIT OLD PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3.58 - - 22 4304 27. 3.58 - - 62 14
10. 4.58 - - 121 1300 24. 4.58 1 - 5 16
8. 5.58 - - - 7 22. 5.58 - - - 46
3. 6.58 - - 1 - 19. 6.58 - - 1 1
2. 7.58 - - - - 24. 7.58 2 5 87 58
6. 8.58 - - - - 14. 8.58 - - 1 22
27. 8.58 - - 3 10 12. 9.58 - - 29 14
30. 9.58 - - 1 12 9.10.58 - - 4 -
23.10.58 - - - - 6.11.58 - - - -
20.11.58 - - - - 4.12.58 21 - 1 -
17.12.58 - - - - 1. 1.59 2 1 5 4
15. 1.59 - - - 10 3. 2.59 7 7 12 1
12. 2.59 m 26 24 26. 2.59 12 13 78 82
12. 3.59 ^1124 ^ 2548 | X = 30 transects x 2
25. 3.59 ^tl96l ^4822 ^8426 1 XXa
Dist. 
1 Undist.
= 1st 10 transects x 6
wrra r) q -P+ût* f 1
23. 4.59 ^hl9476| ®^^166| XX 579 g ^28260 1 = Disturbed area 
= Undisturbed area
HI
Cyclotella comta. (Table 2, p.^^)
Although this diatom was encountered in all four 
pits, it was present in such small numbers in all 
except the Hyde Crete pit that it is only in this pit 
its fluctuations are discussed* Its occurrence in the 
Hyde Crete pit is considered to be of importance since, 
together with Synedra acus* it constituted the bulk of 
the diatom flora at most times.
Cyclotella comta was present in considerable 
numbers in all samples from the Hyde Crete pit except 
those between late October and mid February when few 
cells were recorded* In most samples v/here it was 
present, it was more numerous on the undisturbed than 
the disturbed side and this was particularly evident 
when numbers were highest, e.g* March 1958, 63 & 568, 
March 1959, 158 & 432, April 1959, 204 & 4434. The 
large number on the undisturbed side in April 1959 is 
regarded as constituting a maximum whereas there was no 
evidence of a maximum on the disturbed side (fig. 6B). 
This maximum coincided with that of Synedra acus which 
again occurred in far greater numbers on the undisturbed 
side, although it was abundant enough to be referred to 
as a maximum on the disturbed side.
Comparison between Table 1 & 2 shows that
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Cyclotella comta remained abundant through a greater 
part of the year than Synedra acua although the latter 
became abundant earlier in 1959 than 0. comta. This 
suggests that Cyclotella is tolerant of somewhat wider 
range of conditions than Syne dr a acus although their 
nutrient requirement is probably more or less the same. 
The latter appears from the present observations to be 
almost entirely restricted to early spring. A similar 
persistence throughout the year was observed with 
Cyclotella Imtzingiana; but as this appears to have 
different requirements from C. comta it is more 
appropriately considered separately (p. 52.).
The local difference in abundance of C. comta of 
the two areas of the Hyde Crete pit does not seem 
related to differences in nutrients in the water. 
Possibly, however, non-disturbance may result in 
relatively localised differences in nutrients while a 
more even distribution is to be expected where the 
water is constantly disturbed.
Although there is no proof, it may be that the 
greater spring abundance on the undisturbed side, so 
marked in C. comta but also shown by Syne dr a acus, is 
related to clearness of the water, for with constant 
disturbance of the bottom by the mechanical grabs the
turbidity of the water is greater on the disturbed side. 
Moreover, there is, probably, a layer of organic material 
at the bottom of the undisturbed side, but not in the 
disturbed side, which may form a reservoir from which 
nutrients are very gradually released.
The much higher numbers found in 1959 as compared 
with 1958 can be related to the considerable increase 
in nitrate in March and April 1959, whereas nitrate 
concentration was low in 1958 (fig.15B). There also 
appears to have been a greater amount of available 
silica in the spring of 1959 than that of 1958 (fig.l6B). 
Unfortunately, the phosphates figures of March and April 
1959 cannot be compared with those of 1958 since accurate 
estimation of phosphates was not started until May 1958 
owing to initial difficulties with the analysis.
If flooding (Pearsall 1923) is regarded to be 
responsible for the difference between the two spring 
maxima, the difference observed between the two areas of 
the pit is inexplicable for flooding might be expected 
to affect equally both areas of the pit.
Table 2. CYCLOTELLA OOMTA
S H E P P E H T O N S T A I N E S L A N E
NEW
(Charlton Pit)
OLD 1 
(Hvde Crete Pit)]
NEVK PIT OLD PIT
Date List. Undist. Dist.l Undist. I Date Dist. Undist. Dist. Undist.
13. 3.58 _ - 63 568 I 27. 3.58 - - - -
10. 4..58 - - 40 101 j24. 4.58 - - - -
8. 5.58 - - 113 156 j 22. 5.58 1 - - 9
3. 6.58 14 15 83 168 J 19. 6.58 - -
6 -
2. 7.58 - - 268 340 124. 7.58 - - -
-
6. 8.58 - - 171 256 114. 8.58 - - - -
27. 8.58 _ - 116 85 I|l2. 9.58 - -
- -
30. 9.58 - - 82 100 1 9.10.58 - -
- -
23.10.58 - - 7 9 1 6.11.58 - -
- -
20.11.58 _ - 1 - 1 4.12.58 - -
-
17.12.58 _ - 1 4 1. 1.59 -
7 3 1
15. 1.59 _ - 9 6 3. 2.59
- 1 11
12. 2.59 _ - 21 19 26. 2.59
1 - 3
12. 3.59 - - = 56
X 124
r = ^0 transects x 2
25. 3.59 - - = 158 ^432 XX = 1st 10 transects x 6
23. 14-.59 - - 204
™4434
blLt'UeU cii
I Undist.= Undisturbed
. ea 
area
Asterionella formosa. (Table 5, p.5| )
This diatom has been observed more frequently in 
the old pits than in the new ones, both at Shepperton 
and Staines Lane.
Considering first the Hyde Crete pit, high numbers 
were found in March, April, August, and September 1958 
and again in March and April 1959 with conspicuous 
difference between the two areas (fig.TB). With the 
spring of 1958 it is difficult to draw conclusions from 
the figures as, in March, sample numbers were about 
20 times as high on the undisturbed side as on the 
disturbed side, while in April they were approximately 
the same. In early August, however, figures from the 
disturbed were roughly 15 times as high as on the 
undisturbed area and in September sample numbers were 
again nearly equal. The very marked difference between 
the two sides is very clear from late March and late 
April 1959 samples when counts showed,respectively,
2998 cells and 715 cells on the disturbed, corresponding 
to 6660 cells and 2559 cells on the other area.
Turning to the Old pit, Staines Lane, numbers 
were fairly high in late March 1958 but, in contrast 
with the mid March sample of the Hyde Crete pit, these 
were about three times as many on the disturbed side as
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in the undisturbed water. The late April sample is 
probably better compared with the early May sample of 
the Hyde Crete pit; in each, numbers were too small to 
be regarded as significant. The figures in table 3 
suggest that numbers began to increase rather later in 
the year in this pit than in the Hyde Crete, although 
the latter showed small numbers in late August. The 
mid September sample showed a preponderance of nearly 
2 : 1 on the undisturbed side, and the early October 
figures are more or less equal and rather low. While 
no Asterionella was recorded between late October and 
mid January in the Hyde Crete pit, numbers were high, 
with preponderance exceeding 3 : 1 on the disturbed 
side of the old Staines Lane pit in early November, 
after which they became small, although the figures for 
late February suggest that they are beginning to 
increase (fig.7A). Unfortunately, sampling had to be 
discontinued after this so that the spring figures can 
not be compared with those of the Hyde Crete pit.
It is clear, therefore, that there is no well 
defined pattern of distribution in relation to the 
disturbed and the undisturbed waters, and with such a 
diatom it seems highly improbable that differences have 
arisen as a result of overlooking the colonies when
4 7
examining the samples* It is possible that wind move­
ments may have affected the distribution temporarily, 
but, if this is so, it is pertinent to ask why it did 
not affect diatoms like Synedra and Cyclotella as well. 
There seem, however, to be differences in the 
environments in the two pits. The apparent complete 
absence of Asterionella formosa from the Hyde Crete pit 
between late October and mid January differs from that 
of the old Staines Lane pit where some Asterionella, if 
generally in small numbers, was found throughout this 
period, though numbers were fairly high in early 
November.
As far as the new pits are concerned, the Charlton 
pit may be dismissed as the diatom was found in very 
small numbers and then only after the pit was flooded 
by the Thames (cf. p. )• On the other hand, 
Asterionella was noticed in practically every sample 
between October and February from the New pit, Staines 
Lane, although numbers are not regarded as high enough 
to call for discussion.
Previous knowledge of Asterionella and its 
fluctuations may be briefly summarised. Pearsall (1932) 
found that Asterionella occurred when nitrate, 
phosphates and silicate were abundant. Lund (1950a),
4^
however, fomid that the concentration of nitrate usually, 
hut not always, fell during the development of an 
Asterionella formosa maximum. He also found the 
concentration of silica was very high in winter when 
Asterionella and other planktonic diatoms were present 
in small numbers, but that it decreased in late winter 
and early spring when Asterionella increased. He 
( 1950b) further observed that the spring maximum ended 
at the period of maximum illumination and higher tempera­
tures and concluded that light and high temperatures are 
without effect. Further, he states that fungal 
parasitism may affect the course of the spring increase 
in numbers but is rarely the cause of its end. Gardiner 
(1941) observed that the period of multiplication of 
Asterionella formosa was restricted to a few weeks, due 
to complete or partial exhaustion of plant nutrients 
other than silica or phosphorus. West & West (1912) 
recorded two maxima for A. gracillima in the spring and 
autumn. Lund (1949) considered that the spring 
maximum is far greater than the autumnal one. Pearsall 
(1923) found a maximum for Asterionella following 
autumn floods (October - November) and another ensued 
in May/June which coincided with minimum flood level.
It seems clear from the above statements that the
H I
conditions governing the abundance of Asterionella are 
complex and that it is impossible to point to one or 
two factors, G. g. silicate, temperature which may be 
regarded as master factors. This would seem to be 
confirmed by the present investigation.
In both old pits analysis showed the beginning of 
an increase in dissolved silicate in August which 
continued throughout autumn and winter and it started 
to decline in March in the Hyde Crete pit (fig.l6B & D). 
This may possibly be correlated with the numbers of the 
diatom during that period, but since the higher concen­
tration of silica was in the Old pit, Staines Lane, 
where numbers of the diatom tended to be fewer than in 
the Hyde Crete pit, any possible relation must be 
regarded as obscure. On the other hand, it may not be 
without significance that the dissolved silica in the 
Old pit at Staines Lane was considerably in excess of 
that of the Hyde Crete pit from October to January when 
practically no Asterionella occurred in samples from 
the latter, although it was present in rather small 
numbers in the former. The prominent decrease in 
available silica in the Hyde Crete pit after March 1958 
and March 1959 (fig.l6B) cannot be related to the 
abundance of Asterionella alone since other diatoms,
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e.g. Cyclotella and Synedra were abundant at the same 
time.
High numbers of Asterionella in both old pits 
synchronized with low as well as high concentration of 
nitrate as found by Lund (1950a), although the results 
are too irregular to enable the writer to suggest any 
possible relation.
There seems to be little relation between the 
phosphates concentration and the abundance of 
Asterionella as high numbers were observed to coincide 
with low as well as high concentration of the element 
and the trend in phosphates does not follow that of 
Asterionella.
The difference in the distribution of Asterionella 
between the two areas of each pit as well as the differ­
ence between old and new pits cannot be explained if 
only the concentrations of these three substances are 
considered.
Most of the maxima observed were associated with 
high rainfall in August, November and the spring of
1959 (fig.4B).
Autumnal as well as vernal maxima have been 
reported by most previous investigators as well as by 
the author. One anomalous case must, however, be
5/
recorded, that is, the summer maximum on the disturbed 
side of the Hyde Crete pit at a time when water analysis 
showed low concentrations of both silica and nitrate but 
high concentration of phosphates, which concentration, 
however, affected both areas of the pit. Moreover, 
high illumination and suimner temperatures might be 
expected to have prevailed about this time even in the 
abnormal wet, cool summer of 1958.
Table 3* ASTERIONELLA FORMOSA
8 H E p p ;E R T 0 N 8 T A I N E 8 L IL N E
NEW
(Charlton Pit)
OLD
(Hyde Crete Pit) NI
PIT OLI) PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3.58 - - 16 320 27. 3.58 - - 387 132
10. 4.58 - - 150 117 24. 4.58 - - 8 23
8. 5.58 - - 18 5 22. 5.58 - - - -
3. 6.58 - - - 4 19. 6.58 - - 5 -
2. 7.58 - - - - 24. 7.58 - - 6 8
6. 8.58 - - 488 34 14. 8.58 - - 19 28
27. 8.58 - - 9 33 12. 9.58 - - 92 157
30. 9.58 - - 171 200 9.10.58 3 - 62 57
23.10.58 - - - - 6.11.58 2 - 618 174
20.11.58 - - - - 7.12.58 33 18 45 2
17.12.58 - - - - 1. 1.59 4 - 29 16
15. 1.59 - - - - 3. 2.59 21 20 11
4
12. 2.59 9 1 26. 2.59 55 57 63
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12. 3.59 - *480 *572
25. 3.59 - - [2998 =6660
X  = 30 transects x 2
23. 4.59 m m 715 2559
a  =
Dist.=
llnfl'i S"fc .=
observed after flood 
Disturbed area 
Undisturbed area
sCyclotella kutzingiana. (Table 4, p.5 L|)
This diatom was found predominantly in the 
plankton of the Old pit at Staines Lane where, at most 
times of the year, it constituted the bulk of the 
planktonic diatom flora. Since the pit is connected 
with the Hiver Tiames, this abundance of a centric 
diatom would not appear to support the view of West & 
West (1 9 1 2) that the pennate diatoms are more numerous 
and more conspicuous than the centric types in a lake 
contaminated by an inflow of water containing organic 
matter.
The diatom was never found in the old Shepperton 
(Hyde Crete) pit, but a few cells were found in a few 
samples from the new Staines Lane and the Charlton 
pits (see table 4).
Cyclotella kutzingiana showed a maximum in the 
summer (July to September) in the old Staines Lane pit; 
but there appeared to be no relation between numbers 
and movement of the water for greater numbers were 
sometimes found in the disturbed and sometimes on the 
undisturbed side (fig.6A). The maximum occurred at the 
time when nitrate, silicate and phosphate were all in 
low concentration although phosphate (fig.17D) was 
rising between August and September while there was a
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ratner late rise in nitrate (fig.15D) and silicate
It seems reasonable also to associate the 
maximum with the high temperatures and greater illumina­
tion of the summer months. V/hile it may be unwise to 
assume that the requirements of another species of the 
genus are similar to those of 0. kutzingiana. it may be 
observed that Rice (1938b) regarded the summer maximum 
of G. meneghiniana in the River Thames as associated 
with sunshine or warm temperatures. Rice also con­
sidered that low rainfall favoured development of this 
species and certainly the summer of 1958 was exceptionally 
wet (fig.4B) so that it is possible that the figures 
obtained for G. Irutzingiana should not be regarded as 
strictly comparable with those of a season with a more 
normal summer.
It may be observed that Q. kutzingiana like 
G. comta was not, at least as far as the present 
investigation indicates, restricted, like Synedra acus, 
to one season of the year, in the pit in which a 
maximum developed. Indeed, in no sample from the old 
Staines Lane pit were fewer than 9 cells found and the 
numbers were generally considerably higher than this.
The occurrence and seasonal frequency of 
G, kutzingiana in the Old pit, Staines Lane, must be
considered with some caution for this pit Nas
times (since 1952) in connection with the River Thames.
A sample taken from the Thames adjacent to this pit in 
August was rich in G. kutzingiana while autumn sampling 
showed small numbers in both river and pit. Neverthe­
less, it does not necessarily follow that the numbers 
in the pit are entirely controlled by the numbers in 
the river, for reference to the tables of Charlton and 
Hyde Crete pits at Shepperton shows that even after 
flood G. kutzingiana was, if present, very scarce, 
since it was not found in any sample taken from these 
pits after the January 1959 flooding.
While 0. meneghiniana was recorded from the Old 
pit, Staines Lane, in practically every sample collected, 
it is considered that numbers were too small to merit 
much discussion. It may be mentioned, however, that 
the highest numbers (e.g. about 400) were found in the 
summer months, but apparently with no relation to 
disturbance since, as will be seen from Table VIII 
(Appendix A), numbers were sometimes appreciably higher 
on one side, sometimes on the other. It does not 
follow, of course, that the requirements of 0. kutzingiana 
are the same as those of G. meneghiniana.
Table 4. CYCLOTELLA KUTZINGIANA
I3 H E P P E R T 0 N S T A I N E S L A N E
(Cha]
NEW
clton Pit) (Hyde
OLD
Crete Pit)
Nm  PIT ol:D PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist, Dist. Undist.
13. 3.58 4 - - - 27. 3.58 - - 9 9
10. 4.58 - - - - 24. 4.58 - - 131 251
8. 5.58 66 - - - 22. 5.58 - - 45 111
3. 6.58 63 40 - - 19. 6.58 36 - 389 431
2. 7.58 - - - - 24. 7.58 - - °(5844 "=3648
6. 8.58 - - - - 14. 8.58 - - 1083 1898
27. 8.58 - - - - 12. 9.58 47 - 1940 1471
30. 9.58 - - - - 9.10.58 - - 373 17
23.10.58 - - - - 6.11.58 - - 24 10
20.11.58 - - - - 4.12.58 - - 164 42
17.12.58 - - - - 1. 1.59 - - 145 65
15. 1.59 - - - - 3. 2.59 1 2 115 24
12. 2.59 - - - - 26. 2.59 1 1 104 109
12. 3.59 - - - -
25. 3.59 - - - - X X  = 
Dist.= 
Undist«=
1 st 10 transects x 6
23. 4.59 - - - -
-Lixsturcea area 
Undisturbed area
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Melosira granulata var. angustissima. (Table 5, p. 5?)
Although, this diatom was collected from all the 
pits except the Charlton pit, it was never abundant in 
any pit except the new one at Staines Lane.
In the new Staines Lane pit there was a maximum, 
constituting almost the entire phytoplankton, in 
September 1958, in both the disturbed and the undisturbed 
water. Before this, although the diatom occurred in 
nearly all the samples collected, numbers were extremely 
small. Samples taken a month after the maximum were 
observed to contain high numbers of Melosira although 
there is no suggestion that the maximum still continued. 
In the succeeding months,although Melosira was always 
collected, numbers diminished and after the end of the 
year were so small as to be regarded as of little 
significance.
In the Old pit, Staines Lane, numbers were never 
as high, although the diatom was abundant in samples 
taken in late July and, to a lesser extent, in 
September, after which they showed a considerable 
decline.
Considering the Hyde Crete pit, Melosira was 
collected only between early August and late September 
1958, with the exception of a single specimen ootained
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in March 1959. Numbers were always small in these three 
samples, but it may be observed, without comment, that 
they were considerably higher in the undisturbed water.
High numbers of this diatom in both of the Staines 
Lane pits coincided v/ith low concentrations of silicate 
(fig.160 & L), nitrate (fig.150 & D) and phosphate 
(fig. 170 & L), though the last was in high concentration 
in the undisturbed areas of both pits. Rice (1938b), 
however, found the diatom to be abundant in the Thames 
at Kew when oxidisable nitrogen and nitrate were at a 
maximum. When numbers of Melosira were highest in the 
old Staines Lane pit, oxidisable organic matter was at a 
maximum, but in the New pit oxidisable organic matter 
can only be described as moderately high at the maximum 
of Melosira (fig.180 & D). Pearsall (1932) correlated 
the abundance of this diatom with waters rich in organic 
matter and in Myxophyceae and, indeed, the New pit was 
rich in blue green algae.
The data on temperature in relation to 
M. granulata are confusing, various workers recording 
temperatures ranging from 1*5^0 - 25 0 as optimal 
(see Pearsall 1923, p.165). In the pits under con- 
sideration the highest numbers of this diatom occurred 
when temperature was 18^0 - 18.5 0 as West (1909/11)
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found for the Yan Yean Reservoir. Pearsall (1923) 
considers it improbable that temperature has any great 
influence on the periodicity of M. granulata.
While it is not proposed to consider factors which 
might have affected periodicity in the Hyde Crete pit, 
since numbers were never large, it should be recorded 
that this pit was the richest in the blue green algae.
Table 5. MELOSIRA GRAHULATA var. ARGUSTISSIIIA
S H E P P E R T O N S T A I N E S  L A N E
I
(Char]
ŒW
Lton Pit)
OLD
(Hyde Crete Pit) NEW PIT OLD PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3.58 - - - - 27. 3.58 1 20 - 1
10. 4.58 - - - - 24. 4.58 3 - - -
8. 5.58 - - - - 22. 5.58 4 2 - 5
3. 6.58 - - - - 19. 6.58 2 - 1 -
2. 7.58 - - - - 24. 7.58 2 1 449 643
6. 8.58 - - 19 47 14. 8.58 - - 13 61
27. 8.58 - - 2 11 12. 9.58 *^8378 **15468 244 127
30. 9.58 - - 5 48 9.10.58 718 482 124 33
23.10.58 - - - - 6.11.58 41 56 53 7
20.11.58 - - - - 4.12.58 13 22 2 5
17.12.58 - - - - 1. 1.59 2 14 6 6
15. 1.59 - - - - 3. 2.59 3 3 - 2
12. 2.59 - - - - 26. 2.59 6 5 - 1
12. 3.59 - - - -
XX = 1st 10 transects x 6 
Dist.= Disturbed area 
Undist.= Undisturbed area
25. 3.59 - - 1 -
23. 4.59 - - - -
Anabaena augstumalis. (Table 6, p. 62.)
^Hile several genera of blue green algae were 
found in the samples, Anabaena augstumalis was the only 
one found in abundance in all the pits except the Old 
pit at Staines Lane* In this pit the alga was seen in 
most samples, but only in August, September 1958 and 
possibly in January 1959, in numbers which could be 
regarded as fairly large, (Table 6, p.6%). The 
presence of the alga in quantity in the other three 
pits might suggest that the Old pit, Staines Lane, is 
somewhat oligotrophic, for blue green algae are supposed 
to favour eutrophic waters, but this is not borne out by 
the chemical analyses.
In the New pit, Staines Lane, high numbers of 
Anabaena augstumalis occurred in the samples taken from 
September to December, although before the September 
sampling it occurred in only one sample and even then 
only two trichômes were seen. During the September - 
December period, the alga, showed a marked preference for 
the disturbed side. In January the much smaller numbers 
on both sides were nearly equal. After January the
numbers declined noticeably (fig.BA).
Considering the Hyde Crete pit, high numbers of 
A* augstumalis occurred in early August 1958 although
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scarcely any trichômes had been recorded in earlier 
samples. Numbers fell off after this although the alga 
was present in appreciable quantity to the end of the 
year, except in November when it was virtually absent 
from the samples. The figures from August - October 
samples suggest that the alga favoured the disturbed 
water, although those for late September are not in 
harmony with this conclusion. The records from 
January 1959 to the end of the investigation appear to 
be significant in indicating a marked preference to the 
undisturbed v/ater, although the numbers in February are 
almost equal (fig.SB). While errors of sampling might 
afford an explanation of some of these figures, although 
the author believes that his sampling was reliable, it 
can scarcely be contended that the differences in March 
and April samples are to be explained in this way.
High nuiabers of this alga v/ere present in the 
adjacent Gharlton pit from February 1959 to April 1959* 
The figures show that the alga was present in both the 
disturbed and the undisturbed water in quantity at this 
time. It is difficult to attribute these high numbers 
to a sudden surge of reproductive activity, since 
numbers previously were so sma,ll as to be virtually 
absent. The flooding from the Thames in January may
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explain the phenomenon hut, if this is so, it is 
pertinent to ask why this inflow did not affect the 
Staines Lane pits, which were flooded at the same time 
(flooding p. 3 i)
Any attempt to correlate the occurrence of 
Anabaena augstumalis in these pits to nutrients or 
physical conditions is unsatisfying. Thus in the 
Gharlton pit the high numbers occurred when nitrate 
(fig.15A) and albuminoid ammonia (fig.14A) were increas­
ing and phosphate (fig.17A) was in low concentration.
In the Hyde Grete pit the large numbers during summer 
and autumn were associated with low nitrate (fig.15B) 
but moderately high albuminoid ammonia (fig.14B), high 
phosphate (fig.17B) and low oxidisable organic matter 
(fig.l8B) - while the high numbers in early 1959 were 
in conditions similar to those of the Gharlton pit. In 
the New pit, Staines Lane, the highest numbers 
synchronized with low nitrate (fig.150) and low 
albuminoid ammonia (fig.140) but with fairly high 
phosphate content (fig.170).
Gonsidering the pits as a whole, it seems clear 
that Anabaena augstumalis is able to exist in 
abundance at all times of the year, but not necessarily 
at all seasons in the same body of water. Temperature
and sunshine may therefore, of themselves, he disregar­
ded, contrary to the view of Fritsch & Rich (1913) that 
high temperatures favour Anahaena. In part, hut not 
entirely, these records hear out Pearsall's (1932) 
statement that hlue green algae are favoured hy high 
organic matter and that they grow rapidly in minimum 
quantities of nitrate and phosphate.
The present investigation strongly suggests that 
the periodical fluctuations of Anahaena augstumalis 
may be independent of seasonal climatic conditions, 
since high numbers have been found at all times of the 
year. It would seem, therefore, that the cause of the 
fluctuations must he sought in chemical or biological 
features of the environment which this investigation 
has failed to discover.
Table 6. ANABAENA AUGSTMALIS
S H E P P E H T 0 N 8 I’ A I N E S  L A N S
NEW
(Charlton Pit)
OLD
(Hyde Crete Pit) NEW PIT OLD PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3.58 - - - 3 27. 3.58 - - - -
10. 4.58 - - - - 24. 4.58 - 1 2
8. 5.58 - - - - 22. 5.58 - - - -
3. 6.58 1 - 3 - 19. 6.58 - - 1 -
2. 7.58 - - 1 - 24. 7.58 - 2 24 15
6. 8.58 - 1 820 474 14. 8.58 - - 14 158
27. 8.58 - - 400 21 12. 9.58 82 17 78 51
30. 9.58 - “ 104 121 9.10.58 ^2208 145 13 4
23.10.58 - - 274 12 6.11.58 ^^3060 181 4 4
20.11.58 - 1 - 1 4.12.58 ^^1386 518 - 2
17.12.58 - - 5 68 1. 1.59 121 105 4 47
15. 1.59 - 1 22 155 3. 2.59 8 14 4 -
12. 2.59 1135 1049 26. 2.59 - 14 5 6
12. 3.59 P32] ^334 1244
25. 3.59 ' m g ^476 ^2016 X X  := 1st 10 transects x 6
23. 4.59 166 ^4194 □ =
Dist.:
= observed after 
= Disturbed area
'flood
Undist.= Undisturbed area
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Dinobryon divergens. (Table 7, p.66 )
Dinobryon divergens was the only member of the 
Ohrysophyceae found in abundance in this investigation. 
Even so, its occurrence was so sporadic and its numbers 
generally so small in all the pits except the Hyde Crete 
pit, where the numbers were sometimes high, that its 
occurrence is considered only in this latter pit. It 
was virtually absent from the Charlton pit.
In the Hyde Crete pit, P. divergens was present 
in quantity in samples from early July to late October 
1958, after which the alga must have diminished rapidly, 
for none was seen in the November and December collec­
tions. High numbers were again found in April 1959* 
There seems no doubt, as reference to figure 9 shows, 
that D. divergens definitely favoured the undisturbed 
water. When numbers were reasonaly large the ratio 
between the disturbed and the undisturbed water was 
1 : 3 or more.
Since there were only two periods when high 
nurabers of this alga occurred in the Hyde Crete pit, 
one in summer and one in spring, and since also the 
alga was almost absent from the other three pits, it 
does not seem to be worthwhile entering into a long 
discussion on possible conditions favouring its
occurrence. It may be significant, however, that both 
periods of abundance were associated with high tempera­
tures (fig.5B) and high rainfall (fig.SB).
Pearsall (1932) has suggested that Diatoms may be 
replaced by Dinobryon when the silica or calcium 
content gets low in the spring, and it may be signifi­
cant that silica was in low concentration in the Hyde 
Crete pit when Dinobryon was most abundant. A compari­
son with Table 16 (p.f^7) ^°r the frequency of all the 
diatoms will indicate that there is no apparent relation 
between increase of D. divergens and decrease of 
diatoms. Pearsall also found similar spring and summer 
maxima but he noticed that the spring maximum was 
attained in lakes where there was spring diatom maxima 
and high calcium content. Indeed the spring maximum 
of D. divergens observed in the Hyde Crete pit 
coincided with diatom maximum as well.
Flint's (1938) statement that the abundance of 
Dinobryon sertularia is characterised by high silica is 
not confirmed by the present investigation, if it is 
assumed that the conditions for all the species of the 
genus are the same. On the other hand, her other 
observation, that D. sertularia occurred prior to or 
coincided with the diatom maximum, is to some extent in
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harmony with what has been found for D. divergens 
(see tables 7 (p.65 ) & 15 (p.4®^)).
Hice (1938b) found D. divergens to be prominent 
during the summer of 1929 in the Thames and noted that 
its coincidence with complete absence of rainfall, high 
sunshine and high albuminoid ammonia. The albuminoid 
ammonia in the Hyde Crete pit was fairly high in the 
summer of 1958 and very high in the early months of 
1959 (fig.14B). Since the summer of 1958 was excep­
tionally wet and sunless, it is thought better not to 
carry the comparison further.
Table 7- DINOBRYON DIVERGENS
S H E P P E R T 0 N S T A I N E S  L A N E
NEW
(Charlton Pit)
OLD
(Hyde Crete Pit) NEW PIT OLD PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3.58 - - - 1 27. 3.58 - - 1 -
10. 4.58 - - 4 18 24. 4.58 - - 2 -
8. 5.58 - - 12 15 22. 5.58 - - 1 7
3. 6.58 - - - - 19. 6.58 - - 3 -
2. 7.58 - - 132 599 24. 7.58 - - 2 -
6. 8.58 - - 207 706 14. 8.58 - - - -
27. 8.58 - - 1876 ^ 3 1 4 8 12. 9.58 - - - -
30. 9.58 - - 610 3550 9.10.58 - - - -
23.10.58 - - 140 442 6.11.58 20 1 - -
20.11.58 - - - - 4.12.58 9 14 - -
17.12.58 - - - - 1. 1.59 16 36 - 1
15. 1.59 - 1 1 19 3. 2.59 - - - -
12. 2.59 - - - - 26. 2.59 - 1 2 14
12. 3.59 - -
X g ^28
X  =  30 transects x 2 
X X  =  1st 10 transects x 6 
Dist.= Disturbed area 
Undist.=  Undisturbed area
25. 3.59 - - %40 ^124
23. 4.59 - - 542 ^^3324
Oolaciuni vesiculosum. (Table 8, p.7o)
Oolaciim vesiculosum was the only euglenoid to 
occur in the pits in considerable numbers, except for 
the old Staines Lane pit where it was never frequent.
The largest numbers were recorded in the May,
June and July samples from the Charlton pit and at this 
period the alga was 4 to 5 times as numerous in the 
disturbed v/ater as in the undisturbed water. It seems 
unlikely that with such large numbers the difference 
between the disturbed and undisturbed water is without 
significance (fig.lOB), but the picture is confused 
since it is not substantiated by collections from the 
other pits. It is possible that conditions in the 
disturbed water in Charlton pit favoured the development 
of the Copepoda and Cladocera on which Colacium was 
epizoic but unfortunately the proportion of these 
animals on the two sides of the pit was not investigated 
and it does not follow that the much larger numbers of 
Colacium in the disturbed water were due to the presence 
of larger numbers of Crustacea. It is possible that 
some conditions, which the investigation has not 
revealed, accounted directly for the higher numbers of 
Colacium on the disturbed side and that,as a result, 
the Entomostraca on this side were more heavily ’infected"
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Numbers of Golacium were fairly high in the pit 
in early August when they were more or less equal on 
both sides. In late August, however, the numbers were 
three times as many in the disturbed area as in the 
other area. Apart from these months, numbers of 
Golacium were not high and none was observed in samples 
taken between 20th November, 1958 and 12th March, 1959.
A comparison of the figures for the Gharlton pit 
with those of the new Staines Lane pit shows approxi­
mately the same pattern of frequency for the summer 
months although numbers were much smaller in the latter 
pit. Numbers on the two sides of the New pit, Staines 
Lane, do not support the impression gained from the 
distribution in the Gharlton pit, that the alga favours 
the disturbed water. The preponderance of the alga 
varied from one side of the New pit to the other through­
out the period of the investigation, although the 
highest numbers ever recorded from this pit were in the 
undisturbed water (fig.lOA).
Another feature of interest in comparing the 
distribution of G. vesiculosum in these two pits is its 
complete absence from samples obtained from mid November 
to mid March from the Gharlton pit, whereas during 
approximately the same period (early November to late
a
February) it was nearly always present in the Staines 
Lane pit, although in small numbers.
In the old Staines Lane pit, numbers of Oolacium 
seem to be too few to merit serious consideration.
They were, however, higher in the Hyde Crete pit 
although lower than those observed for the two new pits 
i.e. Gharlton pit and the new Staines Lane pit.
Considering the Hyde Crete pit, highest numbers 
were recorded in early August and late September at 
times when numbers in both of the newer pits had 
diminished considerably. In this pit there was no 
evidence that the disturbed water was preferred to the 
undisturbed or vice versa. Thus the late September, 
mid March (1959) and late April (1959) collections 
indicated a marked preference for the disturbed water, 
whereas the early August samples suggest the reverse 
and the late August gatherings show the alga in 
approximately equal numbers on both sides of the pit.
It may be further observed, without comment, that 
during the period mid November to mid March, when 
Golacium was entirely absent from the Gharlton pit, 
most collections from the Hyde Crete pit contained it, 
although generally in small numbers, while in the late 
March and April samples Golacium - although numbers
lo
were small - was considerably more plentiful in the 
Hyde Crete pit than in the Charlton pit.
Considered as a whole, the period April to 
September 1958 appears to be most favourable to 
0. vesiculosum. This period is normally associated 
with relatively high temperatures and more sunshine, 
although the summer of 1958 was cold, sunless and wet. 
It would have been interesting to have figures for a 
more normal summer and,equally, for the highly abnormal 
warm, dry summer of 1959-
Rao (1955) found that euglenoids were abundant 
when albuminoid ammonia was in low concentration and 
considered that as a factor connected with their 
periodicity. Whether there is any relation between 
concentrations of albuminoid ammonia and abundance of 
G. vesiculosum is not clear. Certainly at the time of 
the greatest abundance of the alga in the Shepperton 
pits and the new Staines Lane pit, albuminoid ammonia 
was low while it was high in the old Staines Lane pit 
which harboured the smallest numbers of C. vesiculosum. 
It cannot, however, be concluded from this observation 
that there is a direct relation between the two, as 
albuminoid ammonia was also in low concentration in 
all four pits when numbers of Golacium were low.
Table 8. Golacium vesiculosum
S H E P ;P E R T 0 N 3 T A I H E S L A N E
HEW
(Charlton Pit) (Hyde '
OLD 
Crete Pit] HEW PIT OLD PIT
Date List. Undist. List. Undist. I Date Dist. Undist. Dist. Undist.
13. 3.58 75 32 20 - 27. 3.58 - - - -
10. 4.58 22 5 2 2 I 2 4. 4 . 5 8 307 5 - -
8. 5 ^ a 2755 531 45 44 I 22. 5.58 72 962 13 24
3. 6.58 XX7170 XX1734 19 18 19. 6.58 229 179 - 1
2. 7.58 ^31968 *^6780 48 15 24. 7.58 649 951 - -
6. 8.58 210 223 97 395 14. 8.58 9 7 - -
27. 8.58 799 251 272 293 I 12. 9.58 257 62 8 11
30. 9.58 22 31 447 138 9.10.58 15 102 3 -
23.10.58 4 1 51 27 I 6.11.58 - 37 5 -
20.11.58 - - - 21 I 4.12.58 33 17 - -
17.12.58 - - 8 18 1. 1.59 6 28 - 5
15. 1.59 - - 1 - 3 . 2 .5 9 - 2 2 -
12. 2.59 - - 9 2 26. 2.59 3 21 - -
12. 3.59 - - ^84 ^12 c'Q r» + v
25. 3.59 X24 *18 *62 *60 I X X  = 1st 10 transects x 6 
Disturbed area 
Undisturbed area23. 4.59 7 2 79 13 I Undist.=
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Ankistrodesmus falcatus. (Table 9, p.^ 1)
As might be expected, this alga was encountered in 
samples from all four pits, but Charlton pit was 
evidently the most favourable habitat. The species and 
several of its varieties, i.e. var. aoicularis, var. 
mirabilis and var. tumidus were all found in the 
Charlton pit, var. mirabilis being the most common. In 
the other three pits only var. aoicularis and var. 
mirabilis were observed.
In the Charlton pit, the alga was prominent in the 
early May collection when nearly I8OO cells were counted 
from the disturbed side and nearly 1500 from the 
undisturbed water. Fairly high numbers (269) were found 
in the early August sample from the disturbed water and 
about a third as many (86) in the undisturbed water, 
while numbers tended to be fairly high between mid March 
and late April 1959 on both sides; here, however, 
flooding from the Thsmies in January 1959 may have 
produced abnormalities in the samples collected early in 
the year. Y/hat appears to be remarkable is the extreme 
paucity of so common an alga in samples taken between 
late September and mid February, and it may not be 
without significance that very few, if any, Ankistrodesmus 
were found in the other three pits at this time.
7Z
Except for fairly large numbers in late April 1958 
in a sample from the Hew pit, Staines lane, taken from 
the disturbed water, Ankistrodesmus was infrequent in 
the samples from the Hyde Crete pit and both Staines 
Lane pits so that they are not considered to be of 
sufficient significance to merit discussion.
It would seem from the few possibly significant 
records of Ankistrodesmus in these pits that autumn and 
winter are unfavourable periods for this alga and that 
it was more abundant in the spring, a conclusion in 
harmony with that of Rao (1955) who found Ankistrodesmus 
to be dominant in the spring. The highest numbers 
occurred in the Charlton pit at a temperature of 
13«5° - 14°C. This seems to harmonise with Hodgetts'
(1921b) conclusion that A. falcatus is adapted to 
moderately high temperatures (11° - 14°C).
It may be questioned, however, if temperature 
alone is responsible for an increase in Ankistrodesmus. 
It may be significant that the alga occurred in the 
Charlton pit which is new and that the only other sample 
containing fairly high numbers was from the new Staines 
Lane pit in late April 1958. It has been observed that 
in artificial pools, Ankistrodesmus appears early and in 
abundance and this may confirm its liking for new 
habitats.
Table 9- AHKISTRODESMÜS FALCATUS
S H E P P E R T O N S T A I N E S  L A N E
NEW
(Charlton Pit)
OLD
(Hyde Crete Pit) NEV/ PIT OLD PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3.58 - - - - 27. 3.58 - - 9 -
10. 4.58 8 12 2 3 24. 4.58 134 - - -
8. 5.58 1794 1486 2 4 22. 5.58 - - 4 -
3. 6.58 37 47 3 5 19. 6.58 6 - 16 -
2. 7.58 2 - 3 4 24. 7.58 - - 2 2
6. 8.58 269 86 2 - 14. 8.58 1 ~ - 6
27. 8.58 48 2 6 12 12. 9.58 - - 18 18
30. 9.58 - - 2 4 9.10.58 - " - -
23.10.58 1 1 1 1 6.11.58 - - - -
20.11.58 2 - - - 4.12.58 - - -
17.12.58 1 1 - - 1, 1.59 - - 2 -
15. 1.59 ■ 7 12 - 3 3. 2.59 - 1 - -
12. 2.59 11 - - - 26. 2.59 2 11 1 -
12. 3.59 "^ 36 *80 *6 *2
X = 30 transects x 2 
Dist.= Disturbed area 
Undist.= Undisturbed area
25. 3.59 *422 *676 - -
23. 4.59 70 208 1 6
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Qrucigenia, Pediastrum and Scenedesmus, (Table 10, p. 75)
In contrast with. Anki strode sinus, Orucigenia,
Pe diastrum and Scene de sinus showed a marked preference 
for the old pits. Other members of the Protococcales 
were found in the old pits, e.g. Coelastrum,
Kirchneriella, Golenkinia. It is proposed to discuss 
the more important genera in the first place, i.e. 
Orucigenia, Pediastrum and Scenedesmus and to add a few 
general remarks on the others in a succeeding section.
As numerous species and varieties of these three 
genera were recorded, it is considered best to deal 
with them in this section as genera: a list of the
species and varieties observed is given on page 1 
The common species were Scenedesmus quadricauda,
Pediastrum duplex with their several varieties, while 
Orucigenia was best represented in the Hyde Orete pit 
by 0. tetrapedia although 0. quadrat a was the most 
abundant species in the Old pit at Staines Lane.
The tiiree genera were not observed in Gharlton 
pit during the progress of the work and Orucigenia was 
never found in samples from the new Staines Lane pit. 
Pediastrum was encountered once, while Scenedesmus was 
seen three times from the samples taken from the latter 
(see table 10, p.75 ) and, while the observation may
7 1
have no significance, it is worth mentioning that all 
four samples were from the disturbed water.
Evidently (of. table 10, p.”75 ) the two old pits 
provided suitable habitats for these three genera. In 
the Hyde Crete pit, Orucigenia was the commonest of the 
three and, as will be seen from table 10, it occurred in 
greatest abundance in the summer months. It is doubtful 
if the figures indicate any preference, even a seasonal 
one, for disturbed or undisturbed water. Numbers of 
Pediastrum and Scenedesmus were small but indicate again 
that the two genera are summer forms.
The same preference for summer conditions is seen 
in the old Staines Lane pit where, however, Orucigenia 
was the least common of the three and Scenedesmus the 
most abundant. With Scenedesmus, like Orucigenia, 
there is no indication from this pit that the alga is 
favoured either by disturbed or undisturbed water.
Another feature to which attention may be drawn is that 
in the Hyde Orete pit Orucigenia was found in nearly 
every sample whereas Pediastrum and Scenedesmus apparently 
disappeared suddenly, for none was found between 
23rd October, 1958 and 12th March, 1959. In the old 
Staines Lane pit the picture was different, for 
Scenedesmus was rarely absent from a sample whereas
lb
Crucifienia was found only in samples collected between 
mid June and early October.
It might appear, therefore, that the frequency of 
these tliree algae is related to temperature and that 
cold weather is unfavourable to them. They appeared in 
late spring when temperature started to rise, reached 
their maximum development during the summer and declined 
when temperature started to fall towards autumn. 
Nevertheless, sunshine appears to have little influence 
in 1958 for maximum numbers were recorded in July when 
sunshine was low. This accords with Hodgetts (1921b) 
who found Scenedesmus and Pediastrum to be most 
abundant in the warmer months, reaching a maximum at 
the end of the summer or in early autumn with no 
apparent relation to sunshine. Rice (1938b), however, 
related the periodicity of P. duplex to both sunshine 
and high temperature and P. Boryanum and S. quadricauda 
to high temperature and sunshine respectively.
Considering the four pita in question, temperature 
is not the only controlling factor, for it is clear that 
all three genera showed a marked preference for the old 
pits and not the new, while with Ankistrodesmus it was 
the reverse.
Table 10. ORUCIGENIA, PEDIASTRm and SCENEDESMUS* 
S H E P P E R T  0~ir
Orucigenia spp. Pediastrum spp. Scenedesmus spp.
NEW 
Charlton Pit
OLD 
H.Crete Pit
NEW 
Charlton Pit
OLD 
H.Crete Pit
NEW 
Charlton Pit
OLD 
H.Crete Pit
Date D. U. D. U. P. U. D, U. D. U. ■■ b. U.
13. 3.58 3
10. 4.58 - - - - 1 - - -
8. 5 . 5 8 - - 17 8 - - 2 - - - 1 1
3 . T.5^ - - 33 28 - - - - - 1 2
2. 7.5Ü - - 63 2 k - - 2 7 - - -
6 . 8.58 - - 77 50 - - 5 12 - - 9 6
2 7. 8.58 - - 08 113 - - 11 - - 7 k
30. 9.5B- - - 11 82 - - 7 5 - - k 3 k
23.10.58 - - 2 8 - - - - - -
20.11.58 - - 10 k - - - - - - - -
17.12.58 - - 4 3 - - - - - - - -
15. 1.59 - - 3 5 - - - - - - - -
12. 2.59 - - 1 - - - - - - - -
12. 3.59 . - - - - - - - - - - -
25. 3.59 - - X2 - - x2 - X2
23. 4.59 - - 1 1 “ - 1 5 - k 3
S T A I N E S  L A N E
Orucigenia spp. Pediastrum spp. Scenedesmus spp.
NEW OLD NEW OLD NEW OLD
Pit Pit Pit Pit Pit Pit
Date D. u. D. , U, D. Ü. — p; U. D. U. D. U.
- - - - - - 1 — - — 1 1
2 4. 4 .58 - - - - - - -  n
_
22. 5.58 - - - - - - T - - - 4 9
1 9. .^58" - - 1 - - - 4 2 7 - . 42 . . 13
2 4. 7 .58' - - 1 2 - 18 45 - 7 6 80
14. 8.58 4 8 1 19 55
12. 9.58 1~1 26 5 11 3 54 19
6 1 12 3
^.11.5? 1
4.12.58 7
1. 1 .5 9 - - - - - - 1 - - - 2 3
3 . 2.59 - - - - 1 - - - - - - -
2ë. 2.59 - - - - - - - - - - 2
3s = Colonies counted 
X = 30 transects x 2
D. = Disturbed area 
U. = Undisturbed area
IG
Dinophyceae. (Table 11, p.l7 )
No members of the Dinophyceae were observed in 
any sample from the new pits. The genera encountered 
in the old pits were Geratium, Peridinium, G-lenodinium 
and Gymnodinium. Numbers of Gymnodinium were always 
small so that it is probable that little can be inferred 
from the distribution indicated in Table 11.
Geratium hirundinella was the only species of the 
genus observed while Peridinium cinotum was the only 
species of its genus found in abundance.
Dinophyceae were most abundant in the Hyde Grete 
pit during August and September, while the greatest 
number of Glenodinium observed in the old Staines Lane 
pit was in late July. Peridinium cinotum in the Hyde 
Grete pit tended to favour the undisturbed water while 
there is a suggestion that Geratium tended to occur 
more in the disturbed than the undisturbed water.
West & V/est (1912) found that Geratium hirundinella 
reached its maximum in August while they, Lakin &
Latarch (1913), Fritsch & Rich (1913) and Griffiths 
(1912) regarded Peridinium as a summer form favoured by 
high temperatures, although Delf (1915) found Peridinium 
to reach its maximum in April and May.
Griffiths (1923) found that Geratium hirundinella
'Il
was associated with the presence of sediments in a 
region poor in oxygen and it may he observed that the 
oxygen concentration in the Hyde Crete pit was low when 
this alga was most abundant.
After October, the Dinophyceae disappeared, except 
for the occurrence of Peridinium in the January sample 
from the Hyde Crete pit, until mid March. This sudden 
disappearance may, as West ( 1 9 0 9 ) suggests, have been 
due to the rapid formation of cysts at the end of the 
active period. He also recorded August or September as 
the time of maximum abundance of Peridinium cinotum and 
July or August for Ceratium hirundinella.
No doubt other factors as well as temperature 
determine the occurrence and abundance of 
hinoflagellates. It was only in the old pits that these 
algae were found in the present investigation and this 
suggests that these algae, unlike Diatoms and Myxophyceae, 
do not colonise quickly new bodies of water, probably 
because of unsuitability of the environment or possibly 
bec8,use the means by which they are distributed are less 
effective than those for some other algae.
Table 11. DINOPHYCEAE
S H E P P E R T O N
Cymnod:LnilHH
p.
G-leno
S'
diniuun 
PP.- _
Perid:
BP
inxum
p.
Cera
hirund
tium
Lnella
NEW
Charlton
Pit
OLD 
H.Orete 
Pit
NI
Cha3
Pi
SW
rlton
it
OLD 
H.Crete 
Pit
NI
O haj
P]
?lton
Lt
OLD 
H.Crete 
Pit
NEW
Charlton
Pit
0:
H.C;
P:
LD
rete
Lt
Date D. TJ. D. U. D. U. D. U. D. U. D. U. D. u. D. U.
13. 3 .58 — — — ' — - — — - - — - — _
10. A.5Ü - - - , 2 - - - - - - - - - - - -
.8- 5.5Ü
3 . 5,58
- - - - - - - - - - - 4 - - - -
6. 8.58 - - - - - - 21 - - 16 23 - - 57 -
2 7 , 8.58 - - - - - ■ - 1 - - 75 368 - ' - 13 - 3
30. 9.58 - - - - - - 1 - - 16 57 - - 22 34
2 3 .1 0 . 5 8 5 20 - - 2
20.1.1.. 58
17.12.58
1 5. 1.59 - - - - - - - - - 3 - - - -
12. 2 . 5 9
12. 3.59 2 4 - - - -
25. 3 . 5 9 - - - - - - X2 _ - - - 8 - - - -
2 3 . 4 . 5 9 - " - - - j - “ - - 2 1 1 1
S T A I N E S  D A N E
Gymnodinium
SPTO.
G-leno (
S|
iïnium
pp.
Peridinium.
spp.
Ceratium
hirundinella
NBY OLD NEVf OLD N M OLD NEY/ OLD
Pit Pit Pit : Pit Pit Pit Pit Pit
Date D. U. D. U. D. 1 U. D. U. D. U. D. U. D. Ü. 1 D. U.
2 7.3 . 58 » - 1 - - k 3 - - - - - - -
2 4 . 4 . 5 8 - - - 1 - - - 2 - - - - - - - -
22. 5 . 5 8
19. 6.58
2 4 . 7 . 5 8 - - -T^ - 20 14 - - - - - - - -
14. 8.58 5 5 - - 1 - - - 1 -
12. 9.58 - - - - - 2 - - 3 - - - - -
9.10.58 1 -
.6.11.58
. 4.12.58
1. 1.59
3. 2 . 5 9 -
2.6. 2.59
X  = 30 transects x 2 D. = Disturbed area 
U. = Undisturbed area
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River Thames Sampling
Since the old Staines Lane pit coinnunicates with 
the Thamesj it seemed important that some information 
should be obtained on the phytoplankton of the river 
near where it connects with the pit. Ideally sampling 
would have been taken simultaneously v/ith the pit 
samples, so that monthly comparisons could be made, but 
time did not permit this. Two samples were taken from 
the Thames near to the pit, one in mid August and 
another in early November, these samples being taken at 
the same time as others were taken from the pit. The 
algae present in the two samples taken on each date are 
shown in table 12 (p.^^ ). It will be observed that 
the Thames sample was the richer of the two on each 
occasion. Nevertheless, most the algae observed in the 
Thames sample were found at some time of the year in the 
old Staines Lane pit although not necessarily in samples 
collected simultaneously with those from the Thames.
Six species, observed in the two samples from the Thames, 
were not encountered in any sample from the old Staines 
Lane pit (cf. table 12). This difference may perhaps 
be due to differences in the sampling methods, but it 
is perhaps not unreasonable to suggest that had all the 
ulgae been present in the two samples in more or less
equal numbers they would probably have been recorded in 
subsequent examination. It seems not unlikely that 
table 12 (p.^o ) indicates a real difference between 
the two samples. However, a more detailed and thorough 
examination of the phytoplankton of the old Staines Lane 
pit and that of Thames water from the same locality is 
desirable and should prove of interest.
+ = present 
- = not recorded
Table 12.
T = Thames 
OSL = Old Staines Lane
Species
14. 8 . 5 8 6 . 1 1 . 5 8 Recorded in other samples 
in the old 
Staines Lane 
pit
T OSLpit T
OSL
pit
Achnanthes minutissima
var.c rypto c e phala + 4- 4*
Actinastrum hantzschii 4- 4-
” ” var.
elongatum 4" +
Amphora ovalis •f 4- 4-
" " var.
pediculus 4- 4- 4-
Anabaena augstumalis 4- +
Ankistrodesmus falcatus
var. acicularis 4-
Ankistrodesmus falcatus
var. mirabilis 4*
Artlirodesmus incus
var.subquadratus + 4-
Asterionella formosa -f + 4- 4-
Botryococcus braunii 4- +
Oampylodiscus noricus
var, hibernica 4-
Ceratium hirundinella + i
continued -
Species
14.8.58 6. 11 .58 Recorded in other samples
T OSLpit T
OSL
pit
in the old 
Staines Lane 
pit
Glosterium gracile +
” ” var, 
elongatum +
•’ monilif erum 4-
” pracerosum 4-
” ” var. 
elegans 4*
Gocconeis placentula 4- 4"
” ” var.
euglypta + 4- 4"
Golacium vesiculosum 4*
ucigenia tetrapedia 4- +
Gyclotella comensis 4- 4* 4-
" comta 4- 4-
•' kutzingiana 4- 4* 4- 4*
'* meneghiniana + 4- 4- 4-
Cymatopleura elliptica
var. nobilis 4- 4- —
" solea + 4- 4-
Gymbella parva 4-
" prostrata 4- 4- 4-
Liatoma vulgare 4- 4- 4-
Dinobryon divergens 4-
4-
- continued -
Species
14.8 .58 6.11 .58 Recorded in 
other samples 
in the old 
Staines Lane 
pit
T OSL
pit
T OSL
pit
Pragilaria brevistriata + 4- 4-
” crotonensis 4- 4-
’* magocsyi -f + 4- 4-
Glenodinium sp. + 4-
Golenkinia radiata 4-
Gomphonema constrictum 4* 4-
•* olivaceum 4-
” " var• 
minutissima + 4-
Gyrosigma attenuatum 4- 4- 4-
Kirchneriella obesa 4-
Mallomonas sp. 4- 4-
MeloSira granulata 4- 4- 4-
'* " var.
angustissima + 4- 4-
•* var i ans + 4- 4-
Navicula carl 4-
” cryptocephala 4- 4- 4-
gracilis 4- 4- 4- 4*
" gregaria +
Nitzschia acicularis 4- 4- 4-
” clausii 4- 4-
- continued -
Species
14.8.58 6.11 .58 Recorded in 
other samples 
in the old 
Staines Lane 
pit
T OSLpit T
OSL
pit
Nitzschia dissipata •f + 4*
" linearis 4*
" sigmcidea -f 4- 4-
” suhlinearis +
*’ vermicularis 4- 4- 4-
” sp. 4-
Oedogonium sp. + +
Oscillatoria limosa 4- -
" nigra 4-
” tenuis 4- 4-
Pandorina morum 4- 4-
Pediastrum boryanum + 4"
" ” var. 
undulatum + 4- 4-
” duplex •f 4-
” ” var.
clathratum •f 4-
’* duplex
var. rotundatum + 4- 4-
Peridinium cinctum 4-
” willei 4*
Phacus acuminatus 4- + —
- continued -
<7^
Species
14.8 .58 6.11 .58 Recorded in other samples 
in the old 
Staines Lane 
pit
T OSL
pit
T OSL
pit
Phacus sp. + 4-
Rhoicosphenia curvata + 4" 4-
Scenedesmus ahundans + 4-
” bijuga + 4-
” dimorphus 4- 4- 4-
" obliquus + 4-
" opliensis 4- 4-
•’ quadricauda 4- 4- 4-
*’ '• var.
longispina 4- 4-
” quadricauda
var. parvus 4- 4- 4-
quadricauda
var.quadrispina 4- 4*
" quadricauda
var. westii 4- 4-
Surirella augustata 4- 4-
*' biseriata
var. bifrons 4-
” didyma 4- 4*
" ovata + 4- 4-
" robusta
var. splendida 4" 4-
- continued -
^5
Species
14.8.58 6.11.58 Recorded in 
other samples 
in the old 
Staines Lane 
pit
T OSLpit T
OSL
pit
Syiiedra acus + 4-
M If Yar.
angustissima -f 4* +
” acus
var. radians *r 4-
'• tabulai a 4- +
ulna 4- 4' 4* +
Traciielomonas volvo-
cina 4-
” hispida :i
1
4-
D* The Se0^ sonal Variation with speciai reference 
to the Minor members of the Phytonlankton
In tiiis Chapter, it is hoped to consider the 
distribution and periodicity of the various algal classes 
as a whole, found in the pits under consideration, and to
correlate them as far as possible with the seasonal 
changes as well as with the periodical changes in the 
chemistry of the water. Special attention will be made 
to the minor members of the playtoplankton although 
occasional reference may be made to the principal com­
ponents of the phytoplankton which were already discussed.
I. CI-ILORQPHYCEAE
a) Volvocales (Table 13, p.
Conditions in the pits under the present investiga­
tion vfere evidently not very favourable for volvocalean 
algae, for they were never found in great abundance or 
variety and, indeed, were not observed at all in the 
Charlton pit. Tetrasporineae were encountered only in 
the two old pits, Sphaerocystis and Asterococcus the only 
members found, but their numbers were very small and they 
do not merit discussion. On the other hand, 
Chlamydomonadineae were better represented although they 
were not seen at all from samples from the Hyde Crete pit.
7
The only members of this suborder to be seen were
Chlamydomonas, Eudorina and Pandorina.
Eudorina elegans of which only small numbers were 
ever recorded, appeared in the Old pit in spring and in 
the New pit, Staines Lane, in autumn. It occurred 
during or immediately after high rainfall, while Fritsch 
& Rich (1 913) state that Eudorina does not favour 
plentiful rainfall. Its occurrence in spring was also 
observed by Rice ( 1938b) and by Delf (1915). Rice found 
that this alga persisted throughout the summer although 
it was never common.
The New pit was richer than the Old one in 
Pandorina morum which appeared in prominent numbers in 
autumn (Oct. - Nov.) in the New pit with clear preference 
to the disturbed water. Coenobia were so few in the Old 
pit that they are disregarded. The maximum of Pandorina 
corresponds with the autumnal temperature decline 
(14°0 - 11°C) and Pritsch & Rich (1913) observed that 
it favours low temperatures in summer although they give 
no figures. As with Eudorina, however, Pandorina may 
exhibit a relation with high rainfall and perhaps v/ith 
decreasing illumination. The high numbers follov/ed a 
period of high rainfall and decrease in illumination , 
although the v/et summer of 1958 is regarded as
practically sunless. Dakin & Latarch (1913) record 
that Pandorina is favoured by rainfall while Rice 
(1938b) suggests that P. morum is favourably affected 
by sunshine and low rainfall* Spring maxima, however, 
have been recorded by Delf (1915), Rao (1955) and 
Hodgetts (19 2 2) found P. morum starting development 
during April or May and becoming plentiful during 
summer. These observations clearly do not harmonise 
with those of the present writer.
Hodgetts* (19 22) suggestion that Pandorina and 
Eudorina cannot, because of competition, attain the 
same degree of abundance simultaneously, is of interest 
and receives some measure of support from the occurrence 
of these two algae in the New pit. It is, however, 
thought that much more conclusive evidence of inter­
ference of these organisms with one another is required 
before the suggestion can be accepted.
That Eudorina and Pandorina are not controlled by 
climatic conditions alone seems evident from the fact 
that they did not occur in the Shepperton pits where the 
same conditions would have prevailed. There are clearly 
other factors, not revealed by the present investigation, 
which at least play a part in controlling numbers of
these algae.
Records for Ghlaia.ydomonas are so few that no attempt 
is made here to discuss the occurrence of species of 
this genus.
Table 13. YOLYOOALES: Staines Lane Pits
Chlamydo- 
monas sp.
Eudorina
elegans
Pandorina
morum
Chlamydo­
monas sp.
Eudorina
elegans
Pandorina
morum
Date D. U. D. Ü. D. U. 1 D. Ü. D. U. D. U.
27. 3.58 - - - - - - 1 - - 1 7 1 2
24. 4.58 - _ - - - 1 - - 25 1 4 -
22. 5.58 - - - - - - 1 - - - - - -
19. 6.58 7 - - - - - 1 - - - - 2 1
24. 7.58 - - - - - - 1 - - 1 - - -
14. 8.58 - - - - - - 1 - - - - - -
12. 9.58 - 12 - - - - 1 - - - - - 3
9.10.58 2 10 5 1 110 53 1 2 7 - - - 2
6.11.58 - - 21 9 765 308 67 - - - - -
4.12.58 - - - - - 3 1 - - - - - -
1. 1.59 - - - - - - 1 - - - - - -
3. 2.59 - - - - - 1 - - - - - -
26. 2.59 - - - - ~ i - 1 - - - - - -
D. = Disturbed area 
Ü. = Undisturbed area
1b) ClilopoQoccales. (Table 14, p.^3 )
(The ProtoooGcales of - the older authors is considered 
to be more or less equivalent to the Chlorococcales of 
the more recent literature.)
Unlike the Volvocales, this order played an 
important part in the I'lankton flora of the two old 
pits and Charlton pit, although chlorococcalean algae 
were far less numerous in the new Staines Lane pit.
The order was represented exclusively by 
Ankistrodesmus falcatus (p. 71 ) and several of its 
varieties in Charlton pit. In the nev; Staines Lane pit 
this alga occurred in much smaller numbers while 
Pediastrum and Scenedesmus were sparsely represented 
(p*73)‘ In the old pits, however, A, falcatus made a 
very small contribution to the total of the chlorococcalean 
algae,
Table 14 illustrates the distribution of the order 
in the two old pits with distinct differences between 
the tv/o sides of each pit. These differences, however, 
are not consistent and do not indicate a general 
preference for disturbed or undisturbed water. Numbers 
began to rise in spring and reached their maximum 
during the summer months, after which they showed a
“Il
Sharp decrease. The greatest difference between numbers
of the two sides of tne old Staines Lane pit was seen 
in June when Oocystis was the most common member of the 
order on one disturbed side but was not common in the 
undisturbed water. The high number on the disturbed 
side of the old Staines Lane pit in July was due mainly 
to Golenlcinia radiata and Micractinium pu si H u m , while 
the latter accounted for the greater part of the 
chlorococcalean phytoplankton on the undisturbed side. 
These two algae which were found exclusively in the old 
Staines Lane pit v/ere clearly summer forms, being almost 
entirely absent before July and decreasing to quite 
small numbers after this month (see table VIII, Appendix 
a ). In September they v/ere far less common and 
occurred along, as in July, with Scenedesmus, Pediastrum, 
Orucigenia (see p*73^ and Actinastrum hantzschii.
In the Hyde Orete pit numbers of Chlorococcales 
rose in the spring and attained a maximum in August, 
although this maximum was considerably lower than that 
of the old Staines Lane pit. September figures were 
high in the undisturbed water but low in the disturbed 
water and after this numbers became small. The maximum 
was composed mainly of Orucigenia, Pediastrum and 
Scenedesmus (p«73^* Samples from the Hyde Crete pit
in the early part of 1959 showed a distinct rise in
numbers in j.ate April with probably significantly higher 
numoeis on the undisturoed side. Of tne 15 recorded for 
uiie disturoed side, 8 were colonies of Dictyosphaerium 
p^ulchellum while 31 of the 67 counted in the undisturbed 
water sample were colonies of this alga.
It appears from the present investigation that the 
Chlorococcales are favoured by hi;ÿher temperatures, for 
Ankistrodesmus attained its maximum in late spring and 
Pediastrum, Orucigenia, Scenedesmus, Golenkinia and 
Micractinium in suimaer.
Pearsall (1921) suggested that nitrate favours 
the development of Protococcales but the spring maximum 
of Ankistro de emus in the Charlton pit as well as those 
attained in the old Staines Lane pit by other members of 
the order, v/ere associated v/ith low concentration of 
nitrate. Maxima of the group in the Hyde Crete pit 
coincided with moderately high nitrate.
Maximum numbers of Ankistrodesmus were attained 
in May and this might be associated with increase in 
temperature. Similarly the higher numbers of the other 
chlorococcalean algae occurred in summer.
It may be questioned how large a part sunshine 
itself played in the attainment of these maxima for ohe
summer of 1958 was abnormally dull and wet. It would be
^3
as reasonable to associate high rainfall as sunshine 
with the increase. Nevertheless it is justifiable to 
suggest that, even in the poor summer of 1958, light 
intensity and temperature were considerably higher than 
in winter and that these might have had a controlling 
influence on the numbers of Ghlorococcales.
Griffiths (1912) and Rao (1955) both relate 
abundance of these algae to high temperatures, while 
Fritsch & Rich (1913) believe sunshine as well as high 
temperatures to be important.
Table 14. CHLOHOGOCCALES: Old Pits
Hyde Gi 
Shepx
•ete Pit 
jerton
Old Pit 
Staines Lane
Date Dist. Undist. Date Dist. Undist.
13 .  3 . 5 8 36 26 2 7 .  3 . 5 8 13 15
10 .  4 . 5 8 3 3 2 4 .  4 . 5 8 8 3
8 .  5 . 5 8 33 22 2 2 .  5 . 5 8 10 24
3 .  6 . 5 8 96 ■ 92 1 9 .  6 . 5 8 238 20
2 .  7 . 5 8 77 40 2 4 .  7 . 5 8 838 570
6 .  8 . 5 8 110 9 6 1 4 .  8 . 5 8 27 88
27.  8 . 5 8 100 151 1 2 .  9 . 5 8 138 219
3 0 .  9 . 5 8 27 144 9 . 1 0 . 5 8 21 7
2 3 . 1 0 . 5 8 3 9 6 . 1 1 . 5 8 2 1
2 0 . 1 1 . 5 8 11 4 4.12.58 9 4
1 7 . 1 2 . 5 8 4 9 1. 1.59 5 3
15. 1.59 3 10 3 .  2 . 5 9 - -
12 .  2 . 5 9 1 - 2 6 .  2 . 5 9 1 5
12 .  3 . 5 9 ^6 Xg
X 2 =  60
2 5 .  3 . 5 9 %4
% = 30  
Dist. : 
Undist. :
transects
= Disturbed 
= Undisturb2 3 .  4 . 5 9 15 67 ed area
c) Desmidioideae (Table 15, p.?5 )
The desmids were relatively poorly represented in 
all the pits. The older pits, however, seemed to furnish 
a more favourable habitat than the newer ones. The 
sparse desmid flora of the pits may probably be related 
to their pH which was always on the alkaline side,for in 
general desmids favour more acid water. Rao (1955), 
however, found an increase in desmids to be accompanied 
by an increase in pH but was unable to state whether 
these peaks coincided with this increase in pH, or if 
the increase was determined by the metabolism of a large 
number of desmids. Numbers were too few to indicate if 
any preference existed for disturbed or undisturbed water. 
It is perhaps worth recording that only one desmid, 
Closterium gracile, was found in the Charlton pit and 
that this was found soon after the pit had been flooded 
by the Thames.
In the old pits, the highest numbers were recorded 
during summer; to a great extent numbers were due to 
Arthrodesmus incus var. subquadratus in the old Staines 
Lane pit, while a species of Staurastrum furnished the 
bulk of the desmid flora of the Hyde Crete pit. In both 
pits the desmids in the spring samples were species of 
Closterium. mainly C. gracile.
3^While the numbers of desmids encountered are 
considered to be too small to warrant much discussion, it 
seems reasonable to assume that Closterium spp. are 
spring forma while Arthrodesmus incus var. subquadratus 
and Staurastrum are summer ones. The summer occurrence 
of desmids has been reported by Fritsch & Rich (1913), 
Pearsall (1952) and Rao (1955). Pearsall associated 
increase in numbers with low concentration in nitrate and 
phosphate although the present author's results do not 
substantiate this. Higher- temperatures and greater 
illumination may have favoured the summer development as 
suggested by Fritsch & Rich (1913) and Rao (1955).
Eddy (1925) and Rao (1955) record spring prominence as 
well.
II. XANTHOPHYCEAE (Table IX, Appendix A)
Comment on these algae which were very seldom 
encountered has already been made on page .
III. CHRYSOPHYCEAE (Table X, Appendix A)
This class of algae was largely represented in all 
the pits,except Charlton pit, by Dinobryon divergens, 
the distribution and periodicity of which have already 
been discussed (p.&3 ). No other member of the class was
Table 15. EESMIEIOIDBAE
SHEPPERTON PITS STAINES IjANE PITS
NEW
(Charlton Pit) (Hyde
OLD
Crete Pit)
NEW PIT OLD PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3 .5 8 - - - - 27. 3.58 1 5 - -
10. 4.58 - - - - 24. 4.58 - 2 1 -
8. 5.58 - - - - 22. 5 .58 - - 5 6
3. 5.58 - - - - 19. 6.58 - - 1 2
2. 7.58 - - 2 1 24. 7.58 1 - 15 9
6. 8.58 - - 8 7 14. 8.58 - - 2 11
27. 8.58 - - 4 2 12. 9.58 - - 3 8
30. 9.58 - - 1 - 9.10.58 - 1 1 4 '
23.10.58 - - - - 6.11.58 - ^ 1 1 -
20.11.58 - - - - 4 .1 2 . 5 8 - - - -
17.12.58 - - - - 1. 1.59 - 2 - -
15. 1.59 - - - - 3. 2.59 - - - -
12. 2.59 - 0 - - 26. 2.59 - - - -
12. 3.59 - -
Xg - X = 50 transects X 2 =
25. 3 .59 - -
X2 -
j 1 = I'epor uec. ax 
Dist.= Disturbed area
23. 4.59 - - 1 9 j Undist.= Undisturbed
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foimd in the Shepperton pits, but Mallomonas sp. and 
Synura sp> were found in the Staines Lane pits,
Mallomonas being confined to the Old pit.
Synura seemed to favour winter and early spring. 
Rice (1938 a & b) recorded Synura as a v/inter genus 
while Leif (1915) and Rao ( 1955) regard it as early 
spring form.
Mallomonas was found in early October in the old 
Staines Lane pit and,except for the observation of a 
single individual in the May sample, was not seen in any
other sample. Numbers were so small that no attempt is
made to suggest conditions which might account for this 
autumn occurrence.
Evidently climatic conditions alone cannot explain 
the occurrence of Synura and Mallomonas as both algae 
were entirely absent from the Shepperton pits.
V
IV BACILLARIOPHYCEAE (Table 16,
Several examples of diatom periodicity in the four 
pits have already been discussed. Further,marked 
preference for disturbed or undisturbed water seemed to 
be indicated by some species as well as by table 16 which 
gives an overall picture for the distribution of the 
diatoms in the pits examined.
In early spring 1958 there were maxima in the 
undisturbed area only, in the Hyde Crete pit and in the 
new Staines Lane pit, while a maximum was recorded for 
both areas in the old Staines Lane pit. At this period 
the Charlton pit had a very poor diatom flora. In the 
Staines Lane pits several diatoms contributed to the 
maxima while in the Hyde Crete pit only Synedra acus was 
involved (p. 35 ). In late spring of the same year the 
picture had changed. The diatom maximum in the Hyde 
Crete pit had passed while there was now a maximum on 
both sides of the Charlton pit composed of different 
diatoms. The swing was also conspicuous in Staines 
Lane pits when a diatom peak was recorded in the dis­
turbed v/ater of the New pit with Syne dra tabulât a as its 
main component, while one in both areas of the Old pit 
was due in the main to Cyclotella comensis.
During the summer the pattern changed again.
]Diat()ms we]re riot ipi'C)niineii-t eit; this sesison i]i t:tie (]ii2Li'lt()n 
pit but in early August a minor maximum was observed in 
-tiie (iistujTlDecl ajresi c)f the lijrcle C]ret;e pi/t eind -ktie! cliatcDms; 
were about twice as numerous in the disturbed side as in 
the undisturbed water. Asterionella formosa 
was the main component on the disturbed side, while the 
bulk of the diatom plankton on the undisturbed side con­
sisted of Cyclotella comta (p-V/)*
Considering Staines Lane pits, Cyclotella 
kutzingiana (p.'5'x) was abundant in both areas in the 
Old pit during the summer. No summer maximum was 
observed in the New pit until towards autumn, when in 
mid September Melosira granulata var. angustissima 
(p*55 ) was the most prominent diatom.
In Staines Lane pits, planktonic diatoms decreased 
through autumn and winter but tended to be more plentiful 
in the disturbed areas. During this time silicate and 
phosphate were in high concentration. Gardiner (1941) 
found that a return to circulation of these substances 
after a spring diatom maximum was not followed by a rise 
in numbers of diatoms. In late February 1959, however, 
diatom numbers tended to show an increase in these pits. 
Unfortunately, sampling of these pits had to be stopped 
during spring 1959 and no information is available as to
11
the subsequent history of this February rise.
Similarly, in Shepperton pits diatoms were less 
prominent in autumn and early winter,but nevertheless 
there were small peaks in late September and mid 
December in the Hyde Crete pit and one in mid November 
in the Charlton pit. In the September peak diatoms were 
about twice as numerous in the undisturbed water as in 
the disturbed water, but in the December maximum the 
disturbed water was favoured to the extent of about 
10 : 1. There was a distinct increase in the Hyde Crete 
pit in March 1959 and in late April when sampling was 
discontinued. Numbers were very high with a marked 
preponderance in the undisturbed water (table 16, p. I . 
This vernal abundance was due in the main to Syne dra acus 
(p. 35 ), Asterionella formosa (p• YS ) and Cyclotella 
comta (p*Y( ) '
Except for November peak, when the diatoms ratio 
between disturbed and undisturbed water was 10 : 1, 
Charlton pit showed relatively few diatoms in the autumn 
and winter. An appreciable increase in late winter, 
after the pit had been flooded by the Thames, mounted to 
an enormous maximum in late April 1959, a maximum 
composed almost entirely of Syne dra acus (p. 35^).
Numerous investigators, e.g. Fritsch (1902 & 1903),
I &
Griffiths (1912), Dakin & Latarch (1913), Delf (1915),
Eddy (1925), Pearsall (1932), Lind (1938), Wade (1949/50), 
Flint (1949/ 5 0) and Rao ( 1955) have found that diatoms 
assume prominence either in spring or winter or at both 
these seasons of the year. Delf (1915) and Rao ( 1955) 
also record diatom abundance in autumn.
In the present work peaks have been recorded at 
every season, but really high numbers were observed in 
late winter, spring and summer.
Periodicity of diatoms is commonly related to 
nitrate, phosphate and silicate concentrations in the 
water. Delf (1915), Pearsall (1921, 1923 & 1932) and 
Rao (1955) associated abundance of diatoms with high 
concentrations of silicate, phosphate and nitrate ;
Flint (1949/ 5 0), however, found that reduction in nitrate 
led to increase in diatoms.
The maxima or peaks of diatoms observed in the 
pits under consideration are tabulated belov; and an 
indication of the concentration of silicate, nitrate and 
phosphate is given for each, + indicating high concentra 
tion and - low concentration.
O I
Pit Peak Side Silicate Nitrate Phosphate
Hyde Crete Mar. 1958 Undisturbed + -
Old Pit II It Both areas + 4"
New Pit Apr. II Undisturbed - —
Charlton May II Both areas — - 4-
New Pit June It Disturbed 4- -
Old Pit II II Both areas -f — -(List.)
+ ( Undist.)
II II July It It It - — -
Hyde Crete Early
Aug. It Disturbed — 4- +
II II Sept. It Undisturbed + - 4-
New Pit II It Both areas - — -
Charlton Nov. It Disturbed •f 4" -
Hyde Crete Lee. It It + - -
II II Late 
Mar.1959 Both areas + 4- -
II It Apr. It Undisturbed - 4* 4-
Charlton It II Both areas + •f —
It seems from the above table that high as well as 
low concentrations of the three substances synchronized 
with diatom maxima or peaks. It may not be without 
significance to point out that the maxima which occurred 
in the Staines Lane pits, due to Cyclotella kutzingiana
(p. Si,) and Meloslra aranulata var. an^ustiasima (p.55 ) 
in July and September respectively, coincided with low 
concentrations of the three substances under considera­
tion.
All the maxima recorded above, except for November 
and December pealcs, coincided with high rainfall. Delf 
(1915) and Pearsall (1923) associated high rainfall with 
diatom maxima.
In conclusion, it should be mentioned that centric 
diatoms were more numerous and conspicuous in the old 
Staines Lane pit than in any of the other pits. This 
pit is the one in permanent communication with the Thames 
and since water analyses of this pit showed higher con­
centration of oxidisable organic matter than that of the 
other pits, it is assumed that some contamination occurs 
from the Thames. Further information is required before 
it can be stated whether this factor or some other 
factors are connected with the high concentration of 
centric diatoms in this pit. In this connection, 
however. West & West (1912) believe that contamination 
with organic matter favours the development of pennate 
diatoms.
V. DIHOPHYGEAE
The distribution and periodicity of this class is 
dealt with in p.~j4’
Table 15. BACILLARIOPHYCEAE
SHEPPERTON PITS
NEW
(Charlton Pit)
Date
13. 3.58
10. 4.58
8 .  5 .5 8
3 . 6.58
2. 7.58
6. 8 .5 8
27. 8.58
3 0 . 9 . 5 8
23.10.58
20.11.58
17.12.58
15. 1.59
12. 2 .59
12. 3.59
25. 3.59
23. 4 . 5 9
17
1729
324
164
174
241
58
33
632
47
# 9^
16
156
163
105
45
137
52
65
177
29
OLD
(Hyde Crete Pit
152
377
121
287
767
255
293
57
516
228
133
M948
XXX6903
Undist.
5600
1530
206
187
342
144
616
15
48
171
109
y  184
'■16024
XXX35381
STAINES LANE PITS
Date
27. 3.58
24. 4 .5 8
22. 5.58
19. 6 .58
24.  7.58
14. 8 .5 8
12. 9 . 5 8
9 .10.58
6.11.58
4 .12.58
1. 1.59
3. 2.59
26. 2.59
Dist. Undist.
110
383
1081
73
87
™ I8443
729
44
374
184
48
212
543
837
290
132
302
44
™ 15 4 7 5
57
281
83
218
Dist. Undist.
556
254
™^595
1200
2788
649
723
479
225
193
489
948
504
387
\387
™5706
2272
2323
117
217
67
323
61
623
X = 30 transects x 2 = 60 
XXX = 1st 10 transects x 6 for the
dominant diatom + 60 transects 
of the others. 
t~l= Including some appeared after 
flood
Dist.= Disturbed area 
Undist.= Undisturbed area
0VI. BUGLENINEAE (Table 17, p.|«y)
Gola.ciujn vesiculosuni h.as cilP6a.dy been considered 
(p. 66 ), Apart from this alga Euglenineae were not 
prominent in the phytoplankton of the pits, although 
species of Euglena, Phacus and Trachelomonas were all 
observed.
The Euglenineae of the Charlton pit were represented 
solely by Colacium vesiculosum while Trachelomonas was not 
observed in the new Staines Lane pit.
In the old pits (Hyde Crete & Staines Lane),
Trachelomonas was fairly numerous in September when in 
both pits numbers were considerably higher in the undis­
turbed water. Apart from this month, a fair number was 
recorded in October and again in April 1959 in the 
undisturbed water of the Hyde Crete pit. At other times 
Trachelomonas, if present at all in the samples, was 
extremely rare.
Trachelomonas volvocina in the September sample, as 
well as in samples taken during autumn, far outnumbered
T. hispida which was the only other species observed. In
the April samples from the Hyde Crete pit, however,
T, hispida was more abundant than T. volvocina. The 
implication from the results is that T. volvocina is an 
autumn form and T* hispida a spring one, although it is
felt that the data are too limited to be of great value in 
themselves. Both Fritsch & Rich (1913) and Rao (1955) 
observed the spring prominence of T. hispida. while 
Fritsch & Rich (1913) found an autumn peak for T.volvocina 
and another in the spring. Rao (1955) also reported two 
maxima for this species, a spring one and a more 
variable later one, occurring in some pools in summer and 
in some in autumn.
Both Euglena and Fhacus were observed in Staines 
lane pits and in the Hyde Crete pit at almost all times 
of the year, but generally in quite small numbers, lost 
were encountered in summer but numbers were too small to 
enable conclusions to be drawn oniheir seasonal occurrence. 
Euglena is regarded as a summer form by Fritsch & Rich 
(1913), Delf (1915) and Rao (1955).
From the data available the author is unable to 
confirm Rao's (1955) suggestion that Euglenineae as a 
whole are abundant when albuminoid ammonia is low and 
organic matter in high concentration.
Table 17. EUGLENIREAE (Excluding Colacium vesiculosum)
S H E P P E R T O N
Euglena spp. Phacus spp. Trachelomonas spp.
NEW OLD NEW OLD NEW OLD
Charlton Pit H,Crete Pit Charlton Pit H.Crete Pit Charlton Pit H.Crete Pit
Date D. U. D. I U. D. U. D. u. D. Ü. D. U.
13. 3.5ri 1 5
10. 4.58 - - - - - - - - - - - -
8. 5.?8 - - - - - - - - - - - ~
3. 6.58 - — - 2 — — 2 - - - - -
■è. 7 . W - - - - - 1 - - - -
- - 3 - - - 3 . 2 “ - - -
27. 8.58 - - - - - s „ ... - 3 - - — -
30. 9.58 - - - 1 — - 5 2 — — 13 125
23.10.58 - - - - - - - - - - 1 23
20.11.3F - - - - - - - - - - 1 1
17.12.58 1 1
15. 1.5^
12. 2.59 1
12: 3.39
25. 3.59 _ — X2 - -
23. 4.59 - - 1 - - - 1 - - - 8 22
8 T A I N E S L A N : E
Eu^lena spp. Phacus spp. Trachelomonas spp.
NEW' PIT OLD PIT NEW PIT OLD :PIT NEW PIT OLD PIT
Date D. ■ u. ■ D. U. D. U. D. U. D. U. D. Ü.
27. 3.58 - _ - - - - - - - - 2 -
24. 4.58 - - « - - - - - - - -
227 3.33 _ 1 — ■ 1 — — — — - - -
Ï97-g.38^ 1 - - - - - - - - - - -
2 k :  1 . W - - - - - - - - - - -
14. 8.58
12. 9.58 7 1 3 3
9.'i 0.33 1 1 1 8
^737733" 4 3
4.12.58 1 2 1
1. 1.59 1 - 1 - - - - - -
-3 . 2.59 - 2 - , _ 1 2 - - - - - -
26. 2 . 5 9 1 _ _ - 1 - - - - - -
D. = Disturbed area
= 30 transects x 2 = 60 U. :- Undisturbed area
/ c>5
VII. MYXOPHYÜEAE (Table 18, p. (
The blue green algae were well represented in all 
the pits, although they never appeared in the old Staines 
Lane pit in the same high numbers as were recorded from 
the other pits. The most abundant of these algae was 
Anabaena augstumalis and the variations in number observed 
from table 18 between the disturbed and undisturbed water 
are in the main due to this alga (see p.5S^.
In the old Staines Lane pit the blue green algae 
became prominent in the pit in late spring of 1958, when 
in June numbers were far higher on the disturbed side; 
in August, however, the reverse was true. Numbers 
showed a decline in September and were far less high 
during autumn and winter. The high numbers in June were 
due almost entirely to species of Oscillatoria (viz.
0. tenuis. Q. planctonica, 0. profunda and 0. agardhii).
In the early summer sample, when higher numbers were 
found in the undisturbed water, Oscillatoria tenuis was 
the most prominent blue green alga while Anabaena 
augstumalis was a minor component of the phy to plankton 
here. The latter, however, composed the bulk of the low 
numbers of the blue green algae encountered at the same 
time on the disturbed side. Prom August onwards 
A. augstumalis was the chief member of this class in the
I o b
plankton but during this period blue green algae were 
not common.
Considering the New pit, Staines Lane, few 
Myxophyceae were recorded in the 1958 spring and these 
were mostly Oscillatoria tenuis. Anabaena augstumalis 
began to appear in summer culminating in an autumnal 
maximum (October - December) in the disturbed water: 
trichomes of other Anabaena in the vegetative condition 
were also present, but could not, of course, be further 
identified.
January flooding of these pits from the Thames did 
not result in an increase in numbers of blue green algae 
as happened at this period in the Shepperton pits 
(flooding p.31 ).
In the Shepperton pits the small numbers observed 
between June and December in the Charlton pit were due 
mainly to Oscillatoria tenuis which was present in fair 
quantity only in July. After the January flooding of 
this pit blue green algae became abundant, due entirely 
to Anabaena augstumalis (p.<^^ ) which showed high 
numbers in late April 1959 when the work was terminated.
The distribution of the Myxophyceae in the Hyde 
Crete pit was distinctly different from what has been 
described in the other three pits. The very small
«1
numbers found between March 1958 and July consisted of 
Oscillatoria tenuis and imabaena augstumalis. In the 
August samples there was a very marked increase in 
numbers which remained high until October. The August 
peak was composed largely of Anabaena augstumalis (p. ,
although Microcystis pulverea and Merismopedia 
tenuissima were also present. Microcystis, which was 
about twelve times as numerous in the undisturbed as in 
the disturbed water, was more abundant than Merismopedia.
In late August the situation had changed and Merismopedia 
outnumbered Microcystis in both areas of the pit, the 
latter having decreased considerably (Table IV,
Appendix A). Moreover, in these late August samples the 
Merismopedia equalled A. augstumalis in numbers in the 
disturbed water and outnumbered it by about 17 : 1 on 
the undisturbed side. Thus Merismopedia apparently 
assumed dominance on both sides of the pit in contrast 
to the earlier dominance of Microcystis in the 
undisturbed water. The high numbers in the September 
samples were largely due to A. augstumalis in the disturbed 
water and to this alga coupled with Oscillatoria tenuis 
on the other side. October prominence of the class in 
the disturbed water consisted mainly of A. augstumalis,
A. flos-aque and vegetative trichomes of Anabaena while
numbers were relatively very small in the undisturbed
water (ratio 38 : 1). The other blue green alga worthy 
of note was Marssoniella elegans v/hich appeared in small 
numbers in the early August samples and in those of late 
April 1959.
After October, numbers became small for a short 
period but began to rise again at the turn of the year.
In February numbers were high on both sides of the pit 
but in March and April, while they increased considerably 
in the undisturbed water, they became far less fewer in 
the disturbed water. This peak was due mainly to 
A. augstumalis (p.6^).
In considering the distribution of these algae 
on the two sides of the pit, a possible criticism may 
be advanced, that these differences arose entirely as a 
result of errors in sampling for it sometimes happens 
that blue green algae, even when abundant, tend to 
occur in patches. If this had happened at any time, 
the net may have missed such concentrations and have 
passed through water where numbers were small, thus 
collecting samples which gave an erroneous impression 
of numbers. It is doubtful if this criticism is a 
valid one as more than one traverse were made with the 
tow net for each sample. Moreover, in two occasions 
(early & late March 1959), three traverses were made
with the net from different stands. Examination of the 
three collections showed that there was no significant 
difference in numhers.
The summer abundance of Anabaena in particular,and 
of blue green algae in general, has also been recorded 
by Dakin & Latarch (1913), Hodgetts (1921b), Flint 
(1949/ 5 0), Wade (1949/ 5 0 ) and Rao (1955), while West 
& West (1 9 1 2) refer to them as warm season forms. 
Griffiths (1923) observed prominence of these algae in 
autumn and correlated this occurrence with high organic 
matter; such correlation was not observed by the 
present writer in autumnal peak periods of blue green 
algae. Pearsall (1921 & 1932), Rao (1953, 1955) and 
Holsinger (1955) also related abundance of Myxophyceae 
to high organic content. The present writer is unable 
to detect such relationship and, indeed, the old Staines 
Lane pit, v/hich had the highest organic content than any 
of the other pits, had the poorest population of Myxo­
phyceae, really high numbers not being recorded in a 
single sample. Similarly, the high numbers recorded in 
Shepperton pits in March and April 1959 do not 
substantiate Rao'a (1955) conclusion that the occurrence 
of these algae is related to high sunshine.
Table 18. MÏXOPHYCEAE
£i H E P P E R T 0 N 8 T A I N E S L A N E
NEW
(Charlton Pit)
OLD
(Hyde Crete Pit) NEW PIT OLD PIT
Date Dist. Undist. Dist. Undist. Date Dist. Undist. Dist. Undist.
13. 3.58 - - - 4 2 7. 3.58 - 3 - 4
10. 4.58 1 - - 1 1 24. 4.58 1 15 1 3
8. 5 .58 - - - 3 22. 5.58 - - 5 3
3 . 6.58 11 1 3 - 19. 6.58 5 - 162 2
2. 7.58 94 113 3 - 24. 7.58 - 3 25 65
5 6 867 598 14. 8.58 - 1 16 158
2 7. 8.58 3 - 892 407 12. 9 .5 8 82 17 91 73
3 0. 9 .5 8 3 - 155 282 9 .10.58 **2308 202 16 4
23.10 .5 8 9 3 960 25 6.11.58 **3087 181 4 4
20.11.58 24 4 - 1 4.12.58 **1643 585 - 2
17.12 .58 - 1 5 70 1. 1.59 123 107 4 58
15. 1.59 - 1 22 155 3 . 2 .59 8 14 4 -
12. 2 .5 9 1136 1049 2 6. 2 .5 9 - 14 6 6
12. 3 .5 9 " a ^334 ^1244 X  : X X  :
= 30 transects x 2 = 60 
= 1st 10 transects of Anabaena
25. 3 .5 9 ^476 *2016 augstumalis + É others if any
)0 transects of
2 3 . 4 .5 9 186 **4194 CZ1= recorded after 
Dist.= Disturbed area
flood
Undist.= Undisturbed area
DE. The Attached Algae
No systematic attempt was made to sample the 
attached algae of the pits since time would not have 
permitted such an investigation as well as a study of 
the phytoplanlcton. Nevertheless, samples of the attached 
algae occurring at the pit margins were made on a small 
scale and a brief reference is made to these forms in 
this section.
The Gharlton pit and the old Staines Lane pit made 
a very poor contribution to these algae and none was 
collected from the undisturbed area of the Gharlton pit 
although occasional samples were taken from the disturbed 
side when green patches were observed on the gravels. 
These consisted of Ghaetophora elegans (Roth)Ag. and 
were first noticed in June. They disappeared in 
September after which they were not observed again.
This genus is usually regarded as a spring form (Fritsch 
& Rich 1913)* V/hat was thought to be a species of 
Symploca, but which was not further identified, was found 
on the gravels in July, but had disappeared when the 
August sampling was carried out. It is somewhat surpris­
ing that no attached algae were observed on the 
undisturbed side, where the quieter conditions might be
expected to have favoured their development (Table I,
Ill
Appendix B).
In the Old pit, Staines Lane, the disturbed side 
likewise proved to be richer than the undisturbed side. 
In April 1958, Ulothrix zonata (Weber and Mohr) Kutz.,
U. aequalis Kutz. and a species of Hormidium were 
collected in this area of the pit, but Hormidium was not 
abundant. In May, of the three species only U. zonata 
was found while a species of Oedogonium was also 
collected, and in June Oedogonium was the only species 
observed. In July very small amounts of Cladophora 
glomerata (L.) Kutz. ampl.Brand were observed and after 
this month no more attached algae were encountered on 
this side of the pit. On the undisturbed side, however, 
Rhizoclonium hieroglyphicum var. tortuosum (Kutz.) 
Stockm. appeared in June but by July had apparently 
completely disappeared. (Table IV, Appendix B).
Most of the algae just mentioned were collected on 
the gravels and none of them formed thick tufts or 
covered large areas. They appeared to be of a very 
ephemeral nature and with the limited attention which 
was given to them no attempt is made to correlate their 
occurrence with that recorded by other workers. There 
does seem to be some evidence, however, that these algae 
showed a preference for the disturbed water in the two
pits just considered.
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In the new Staines Lane pit filamentous and 
attached algae were well represented, but here they were 
more frequent on the undisturbed side of the pit. On 
this side the following were observed to be plentiful in 
the spring: Zygnema ralfsii (Hass.) De Bary, Spirogyra
mirabilis (Hass.) Kutz., S. narcissiana Transeau,
S. pratensis Transeau, Ulothrix variabilis Kutz.,
U. tenerrima Kutz., Tribonema affine G.S. West and 
Rhizoclonium hieroglyphicum (O.A.Ag.) Kutz., ampl. Stockm. 
Very little Zygnema and Spirogyra was encountered again 
in autumn and winter. Oedogonium sp., Ulothrix sub- 
tilissima Roben and Mougeotia sp. were found on this 
side of the pit in summer and Anabaenopsis circularis 
(U.S. West) Woloszet V. Miller was common in autumn.
(Table III Appendix B).
The disturbed area of this pit harboured less 
algal growth, at least as far as the margin was concerned. 
Zygnema sp. and Spirogyra sp. were found plentiful in the 
spring as on the undisturbed side although Spirogyra was 
equally present on both sides of the pit in summer while 
Zygnema was observed to be more on the disturbed side 
during the warmer months. Ulothrix tenerrima and 
Tribonema affine were both observed in abundance during 
the spring as in the undisturbed water, but the latter
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reached another maximum in the winter. As in the 
undisturbed water Oedogonium sp., Ulothrix subtilissima 
and Mougeotia sp. were common in summer but the Mougeotia 
was not abundant in either areas (Table III Appendix B).
In the Hyde Crete pit, however, the attached algae 
were more abundant in the disturbed water. In the 
disturbed water Ulotlirix zonata, U. aequalis,
U. cylindricum Prescott, U. variabilis and U. subcon- 
stricta G-.S. West v/ere observed during spring, while 
Rhizoclonium hieroglyphicum and Oedogonium spp. were 
common at this season and in summer and autumn.
Zygnema sp. and Spirogyra were common in autumn in both 
areas of the pit while Oedogonium sp. v/as sparse in 
early autumn on the undisturbed side, Cladophora 
glomerata was abundant in the disturbed water in spring 
but rare on the undisturbed side, and Oscillatoria 
tenuis Ag. was found to form a thick green layer on the 
surface of decaying leaves during autumn in the 
undisturbed area only (Table II Appendix B).
The spring abundance of Tribonema is in harmony 
with the findings of Fritsch & Rich (1913) who also 
recorded Mougeotia as spring and autumn form. The 
summer abundance of Oedogonium spp. has also been 
recorded by Hodgetts (1921b), Lind (1938) and Rao (1955) 
although Delf (1915) found it abundant between January
'f
and March. On the other hand, the abundance of the 
genus in spring and autumn as well as summer is in 
close agreement with the observations of Fritsch & Rich 
(1913).
The spring dominance of Ulothrix has also been 
noted by Transeau (1913) and Delf (1915), but the 
occurrence of U. subtilissima in some abundance in 
sumiûer appears to be somewhat exceptional for a genus 
normally associated with the cooler part of the year.
Lind (1938) observed the maximum for Cladophora 
and Rhizoclonium to be in summer, but the present 
writer found Cladophora glomerata to be abundant in the 
spring while Rhizoclonium hieroglyph!cum was as 
abundant in spring and autumn as in summer.
The spring maximum recorded for Zygnema and 
Spirogyra species is in harmony with the observations 
of Fritsch & Rich (1913), Delf (1915), Hodgetts (1921b) 
and Rao (1955), while the autumn occurrence of these 
algae is in agreement with the records of Fritsch &
Rich (1913) and Hodgetts (1921b). The summer abundance 
of Zygnema does not appear to harmonise with the 
observations of other authors.
6F. Discussion of Chemical & Physical Data
Owing to certain imperfections in the spectro­
photometer, which were not discovered until the 
investigation had reached an advanced stage, chemical 
estimations obtained by the use of this instrument may 
be too high or too low. While these estimations have 
no absolute value it is nevertheless believed that they 
can be used to indicate high or low concentrations of 
the chemicals in question. It is realised that this 
procedure is far from ideal and open to criticism but 
clearly the analyses can not be repeated even if time 
permitted, and careful comparison of the results,with 
those published by other workers, indicates, with 
certain exceptions, the same general trend. For this 
reason it is believed that the writer is justified in 
making limited use of the results rather than discarding 
them completely. It may also be added that other 
workers have been content to give their results 
relatively, e.g. "phosphate high", "nitrate low", 
although admittedly this does not justify the use of 
the analyses in this manner if more accurate values are 
available.
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The pH of the four pits examined was neither 
highly acidic nor very alkaline, the lov/est value being 
7.4 and the highest 8.4. The main features of the 
hydrogen ion concentration in the pits are summarised 
in the following table :
District Pit
pH Range Lowest pH period
Highest pH 
period
Dist. Undist. :)ist .Undist.Dist. Undist.
Shep­
perton
Charlton 
( new )
Hyde Crete 
(old)
7.5-8.2
7.5-8.3
7.6-8.2 
7.4-8.2
Dec.
Nov,&
Dec.
Dec.
Nov.&
Dec.
July & 
mid Mar. 
(1959)
late Apr
Aug.& 
mid Mar. 
(1959)
il (1959)
Staines
Lane
New
Old
7.5-8.1
7.4-8.4
7.5-8.1
7.4-8.3
Nov.
Dec.
Nov.
Dec.
May
June & 
July
March
July
It is clear from the above table that November 
and December were associated with low pH values while 
high pH values were recorded in summer for the Old pit, 
Staines Lane, and Charlton pit and in the spring for 
Charlton pit, Hyde Crete pit and the new Staines Lane 
pit. Moreover, it is apparent that there is little 
difference in range between the disturbed and undisturbed 
water or in the time of the year when the highest and 
lowest figures were recorded in any of the four pits
The rise in May, June, July and August coincided 
with increased sunshine (fig.i+A) and higher temperatures 
and appears to be related to the increased photosynthesis 
of the vegetation, which, except in the new Staines Lane 
pit, was most abundant during these warmer months. 
Pearsall (1930), Wade (1949/30) and Rao (1955) related 
the rise in pH to the increased photosynthesis. Lind 
(1938) observed that pH curve follows that of sunshine 
and she suggested that changes in pH are largely due to 
photosynthesis. Rice (1938a) recorded high pH values 
during the spring maximum of the phytoplankton.
Perhaps, however, this relationship is not as 
simple as it might appear, for rise in temperature of 
the v/ater reduces the solubility of carbon dioxide and 
this may in part account for the increased pH. Moreover, 
Saunders (1920/21) noted that the presence of masses of 
vegetation may increase the pH because during 
photosynthesis the algae extract carbon dioxide from 
the bicarbonates present in the water and this increases 
its alkalinity.
The lov/est pH values recorded in November and 
December for all the pits are probably to be explained 
by the sparseness of the phytoplankton at this time and
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to the fall in temperature and decrease in sunshine.
As will be seen from figure 12, the concentration 
of the dissolved oxygen in all the pits was low in 
November and December when pH was low, a feature noticed 
by Atkins (1926a). An oxygen drop might be expected to 
follow a reduction in photosynthesis.
\V
ii) Dissolved Oxygen
As might he expected the oxygen content of the 
water decreased as soon as temperature began to rise, 
except in the Old pit, Staines Lane, where oxygen was 
invariably high despite the summer rise in temperature. 
This deviation will be discussed separately.
Unexpectedly, the dissolved oxygen was not found 
to be higher on the disturbed side of the pit than on 
the undisturbed and there were fluctuations between the 
two sides (fig.12).
Low dissolved oxygen content in all except the 
old Staines Lane pit was observed from May to November 
on both sides and as the temperature continued to fall 
after November there was an appreciable rise in oxygen, 
a rise which continued after January when temperature 
began to rise in both of the Shepperton pits.
Periods of high temperature coincided very 
closely with those of low oxygen content, a feature 
noted by Whipple & Parker (I901) and Rao (1955). 
Decomposition of the organic matter in the sediment may 
rob the water of some of its oxygen but it may be 
questioned if this factor can be considered in the 
present investigation because the bottom of the pits 
is clean sand or gravel especially in the disturbed
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nareas (see Whipple & Parker 1901 ). However, in the old 
pits some accumulation of organic matter might be 
expected on the bottom in the undisturbed areas so that 
in the warmer months a low oxygen concentration might be 
looked for in these areas. This is certainly shown in 
the old Staines Lane pit (fig.12D) but the difference 
in the Hyde Crete pit is very small (fig.12B). Hence 
it is preferred not to attach any significance to the 
feature in the old Staines Lane pit as no information 
is available as to how long the bottom of the 
undisturbed side has remained undisturbed.
Hutchinson (1957) notes in several instances that 
bacterial respiration is sufficient to account for the 
oxygen deficit without reference to the sediments.
Rao (1955) found oxygen to be at a minimum when 
pH peaks were recorded but the present data do not 
seem to suggest this relation.
No satisfactory explanation can be offered to 
account for the deviation observed in both areas of 
the old Staines Lane pit where dissolved oxygen was 
especially high in summer and it may also be observed 
that oxidisable organic matter (fig.lSL) and albuminoid 
ammonia (fig.IkP) were unusually high in comparison 
with the other pits. Whether the access of this pit to
the Thames has any bearing on this apparent anomaly is 
not known. It may be significant that the total 
phytoplankton during the period of high oxygen concen­
tration was large. Hutchinson (1957) states that in 
regions of high biological activity, super saturation 
with oxygen due to photosynthesis is frequent and 
since the phytoplankton was at a maximum and very 
abundant (in comparison with the other pits) during the 
summer, this may possibly explain the differences in 
oxygen.
iii) Ammonia & Albuminoid Nitrogen
In both old pits free & saline ammonia was 
generally in high concentration between October and 
February, otherwise it was in low concentrations, 
except in late March when high concentrations were 
recorded in both disturbed and undisturbed areas of the 
old Staines Lane pit. In the new pits, the seasonal 
variation seems to be more erratic although summer and 
autumn were found to be generally associated with the 
low concentrations. In Charlton pit, it was high in 
the spring of 1958 but no corresponding rise was seen at 
this period in 1959* It cannot be suggested that this 
difference might be referable to the flooding of this 
pit by the Thames at the beginning of 1959 as the 
adjacent Hyde Crete pit, which was similarly flooded, 
showed a marked rise in the early months of 1959 
(fig.13A & B). In the new Staines Lane pit concentra­
tions were fairly high in the spring of 1958 but highest 
in February 1959 (fig.130). Concentrations in the old 
Staines Lane pit (fig.13D) may have limited significance 
for purpose of comparison with the other three pits as 
this pit is permanently open to the Thames.
As a whole, free & saline ammonia in the old pits 
was greater than that in the new pits, a feature which
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might be due to the greater productivity of the old 
pits (see Appendix (C) Tables I, III, V & VII).
The concentration of albuminoid ammonia was 
almost always higher in the old Staines Lane pit than 
in the other tliree pits where the differences in the 
concentrations were very small. The remarkably high 
concentrations in the old Staines Lane pit during the 
summer and autumn months of 1958 were possibly due to 
the high rainfall during tiiat abnormal season washing 
more organic material into the Thames which connects 
with this pit.
It is difficult to point to any relation between 
the concentrations of free & saline ammonia and albu­
minoid ammonia. In the old Staines Lane pit there 
does seem to be an inverse relationship when high 
concentrations were reported tliroughout the summer and 
autumn (fig.lAD). On the other hand, the albuminoid 
ammonia curve of the Hyde Crete pit (fig.lAB) followed 
more or less the same course as that for free & saline 
ammonia, although in December high concentration in the 
latter coincided with low concentration in the former. 
In the new pits, it can be said in general terms that 
there is a direct relation between concentrations of 
free & saline ammonia and albuminoid ammonia, but the
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correlation is not a very close one. Rao (1955) reports 
a direct relationship between free & saline ammonia and 
albuminoid ammonia.
Rao (1955) records high values of free & saline 
ammonia in the winter and low concentrations in the 
spring while Rice (1938a) similarly records a winter 
maximum and a summer minimum, findings which more or 
less correspond with those for the pits under present 
consideration.
The period between May and September 1958, when 
rainfall was high (fig.43), may probably be associated 
with the increase in free & saline ammonia in all 
except the Charlton pit, an observation which is in
accord with that of Lind (1938).
Pearsall (1930 & 1932) observed maximum concen­
trations of albuminoid ammonia between January and 
March and July to October while the minimum concentra­
tions were about April - May and November. The present
writer found the January - March maximum in all the
pits except the old Staines Lane pit and the July - 
October maximum in both old pits. April, May and 
November figures do not agree with those of Pearsall 
except for the New pit, Staines Lane, where a minimum 
was observed in November (fig.140).
Rice (1938a) found maxima for albuminoid ammonia in 
June and November or December and minima confined to 
March and October, observations v/hich are, in general, 
not in harmony with those of the present writer. The 
peak for albuminoid ammonia reported by Flint (1949/50) 
was in March, a peak met with only in the Shepperton 
pits while the peak which she found in August or 
September was observed only in Staines Lane pits.
For the Staines Lane pits albuminoid ammonia (fig. 
140 & D) and the oxidisable organic matter (fig.iSC & D) 
were directly related, as was found also by Drew ( 1 9 1 4 ), 
but Rao (1955) found an inverse relation 'which agrees 
with the results for the Charlton pit. In the Hyde 
Crete pit the results do not suggest any clear 
relationship.
It must be admitted that the results obtained for 
free & saline ammonia and albuminoid ammonia from the 
four pits are difficult to interpret, and do not appear 
to be very consistent, v/hile they do not always show very 
close agreement with those of other workers. It does 
not follow, of course, that the cycle of ammonia in 
different waters is necessarily the came, but it would 
need a series of readings extending over a considerably 
longer period to discover if some of the apparent
inconsistencies could be explained.
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iv) Nitrate, Silicate and Phosphate
Nitrate and silicate were found to he high in 
the waters of all the four pits exomined. The results 
for nitrate, silicate and phosphate may conveniently 
first he summarised.
Nitrate varied considerably in the different 
samples, but generally it may be said it was highest 
in the old Staines Lane pit and lowest in the new 
Staines Lane and Hyde Crete pits. There appeared to be 
no significant difference between the nitrate content 
of the disturbed and undisturbed v/ater of a pit; 
sometimes nitrate was higher on one side, sometimes on 
the other (fig.15).
The highest values for silicate were recorded 
from the Staines Lane pits while the lowest values were 
observed in the two old pits. The seasonal fluctuation 
is discussed later. In the Charlton pit, silica was 
generally slightly lower in the undisturbed water than 
in the disturbed area in the later records, although 
from March to July 1958 the disturbed water may have been 
significantly richer in silicate (fig.16A). Between 
March and August 1958, the differences between the two 
sides in the Hyde Crete pit probably have little 
meaning, but from September 1958 to March 1959 the
31
undisturbed water was consistently richer in silicate 
(fig.16B), a feature which may be related to the 
distribution of the diatoms in this pit (see p.^"^).
In the Staines Lane pits there appears to be no 
significant difference in the silicate content of the 
two sides (fig.160 & L).
Estimations of phosphates are not recorded before 
May 1958. Except for the old Staines Lane pit, 
differences between the pits were small and probably 
without significance. Figures for the old Staines Lane 
pit were generally much higher than those for the other 
three pits. Generally, but not invariably, samples 
from the undisturbed water were richer in phosphate 
than those from the disturbed areas (fig.17).
a) Nitrate, (fig.15, p.l37j
In the Staines Lane pits high concentrations of 
nitrate were observed in the early months of the year. 
The highest values in the Charlton pit were from October 
to December and again in March and April, while in the 
Hyde Crete pit November 1958 and February to April 1959 
were the times when the water v/as richest in nitrate. 
Minimum nitrate was noted in the new Staines Lane pit 
in April, May, August and September, while in the Old
pit July - October were associated with the lowest
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values. In the Charlton pit, lowest values were in 
April, May, August and September 1958 and in the Hyde 
Crete pit May, August and September, as well as 
December and January, coincided with low concentrations. 
There was a corresponding low value in January in the 
Charlton pit but no similar low values were observed in 
mid winter in the Staines Lane pits.
Results for nitrate concentration in the four 
pits, with summer minima and winter & early spring 
maxima, are in harmony with those obtained by Atkins 
(1926a) and Pearsall (1930). Rao (1955) observed high 
concentrations in winter, late summer and autumn, and 
Lind (1938) found the maximum to be in December and the 
minimum in August, Rice (1938a) found that the high 
concentrations of nitrate followed periods of high 
rainfall and in 1958 rainfall was high between March 
and October (fig.AB). It is thought, however, that 
more data on rainfall over a longer period should be 
available before an attempt is made to correlate 
rainfall and nitrate concentration in the pits under 
present consideration.
Wade (1949/ 50) noted that nitrate concentration 
rose as the total phytoplankton decreased and this 
shows a fair agreement with the results obtained from
the four pits. There are, however, certain inexplicable 
irregularities which suggest that it would be necessary 
to obtain results over a longer period before attempting 
to suggest any relationship between nitrate concentration 
and abundance of phytoplankton. Moreover, the relation 
between decrease in nitrate and increase in diatoms and 
blue green algae observed by Flint (1949/50) did not 
appear to exist.
b) Silicate. (fig.15, p./35)
In all the pits, except the new Staines Lane pit, 
silicate began to rise in August and continued to 
increase or at least, if it fluctuated, to remain high 
until February, after which concentration decreased.
The lowest values were noticed in July for the old 
Staines Lane pit and the Shepperton pits and in late 
April 1959 as well for the Hyde Crete pit. In the new 
Staines Lane pit the lov/est value was in September, 
although in the undisturbed side the concentration was 
nearly as low in May and June as in September. After 
the low concentration in September the winter rise 
began. These observations are in agreement with Rao 
(1955) who observed high concentration for silica in 
late summer, autumn and winter. Flint(1949/50) also
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records a winter maximum and spring minimum while 
Pearsall (1930) reports high concentration in winter or 
early spring and minimum silicate during the summer.
In the Shepperton pits the fall in the concentra­
tion of silica synchronized with the vernal diatom 
maximum in March and April. This observation agrees 
with the findings of Pearsall (1930) and Atkins 
(I923“24b & 1926b). The summer diatom maxima recorded 
from Staines Lane pits occurred, however, when the 
silicate content was low. As Pearsall (1923) and 
Atkins (1926b) showed, the increase in silicate began 
after flood rainfall.
c) Phosphate. (fig.17,
Results for phosphate concentration are difficult 
to summarise and appear to be erratic. The following 
table summarises, as far as possible, periods of high 
and low concentration but reference should also be made 
to the graphs for the overall picture.
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Months with high con­
centrations
Months with low con­
centrations
Disturbed Undisturbed Disturbed Undisturbed
New
1
Charlton
Pit
May, Sept., 
Oct. & Feb.
May, early 
Aug., &
Sept. - Nov.
Dec. ,
March & 
April
late Aug., 
Dec., Jan., 
March
New Staines 
Lane Pit
Early
February
Early
February
June, Dec. 
& late 
February
June, Sept. 
Jan. & late 
February
(
Old
Hyde Crete 
Pit
Early
August
June,early 
Aug. ,
Sept.& Nov.
July,Dec., 
Jan., late 
March & 
April
May, July, 
late Aug., 
Dec. to 
early March
1Old Staines Lane pit Oct.,Nov., Jan.& Feb. May,Sept., Nov. - Feb. June & August July & August
It is difficult to summarise the results in this 
table but it will be observed that high concentrations 
of phosphate did not occur in any of the pits in March, 
April and July while the only times when one or other of 
the pits did not show low concentration of phosphate was 
in October and November, With such apparently erratic 
results it does not seem that any useful purpose will be 
served in attempting comparison with the results 
obtained by other investigators (e.g. Pearsall (1930), 
Lind (1938) and Rao (1955)).
Indeed, since the present author*s method for 
phosphate determination was not that which was used by
3Î
the authors mentioned, it may be that his results are not 
comparable with those published previously and even that 
the choice of the method was unfortunate.
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v) Oxidisable Organic Matter (fig,18, p*l4()
The concentration of oxidisable organic matter was 
significantly higher in almost all samples from the old
Staines Lane pit than from the other pits. The New pit,
Staines Lane, had the smallest concentration. In most
samples the disturbed areas of the Charlton pit and of
the old Staines Lane pit showed greater concentration 
than the undisturbed. This may be due to the stirring 
up of the disturbed side by the gravel grabs, resulting 
in a more even distribution of oxidisable organic matter 
which would otherwise mostly sink to the bottom and 
accumulate there. No such clear cut relation, however, 
was observed in the new Staines Lane or in the Hyde 
Crete pits.
A very high concentration was recorded in January 
1959 for the disturbed but not the undisturbed side of 
the Charlton pit. At this visit the undisturbed side 
was frozen although there was no ice on the disturbed 
side. It is tempting to attempt to relate the 
difference on the two sides to temperature differences 
of the water. No attempt is made to do so, however, as 
there are two peaks (but somewhat lower ones) for the 
Hyde Crete pit, one in February on the undisturbed side 
and one in March on the disturbed side, and in neither
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month was there ice on the water at the time of sampling. 
Since no explanation can be suggested for the February 
and March peaks, it would seem unrealistic to attempt to 
explain the January one in terms of temperature.
It might be expected that decomposition of 
organic matter proceeds more rapidly during the warmer 
conditions which prevail in summer. Nevertheless the 
concentration of the oxidisable organic matter in the 
Old pit, Staines Lane, was very high during the summer 
(fig.l8L) despite the high oxygen content (fig.12D) of 
the water and the albuminoid ammonia was also high 
(fig.14D). It is difficult to account for this 
apparently curious condition. Increase in the rate of 
decomposition during warm weather would rob the water 
of its oxygen, while giving albuminoid ammonia.
Possibly this anomaly may have been due to the inflow of 
the Tlmmes water, but no information is available with 
regard to the composition of the river water entering 
the pit.
In the Hyde Crete pit the expected relationship - 
low oxygen & oxidisable organic matter and high 
albuminoid ammonia ~ was observed and also held more or 
less in the new Staines Lane pit, but in the Charlton 
pit the relationship did not appear to exist. It may
be observed, however, that the January peak of oxidisable 
organic matter in the Charlton pit coincided with high 
oxygen content (fig.12A) and low albuminoid ammonia 
(fig.14A), but the very low temperature prevailing at 
this time probably restricted decomposition.
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vi) Total Iron
The periodical variations in the concentration of 
iron in all the pits showed no apparent significant 
seasonal variation or relationship to other chemicals 
in the water. Generally, iron was in high concentrations 
in the Shepperton pits during the warmer period of the 
year hut maximum concentrations were seen in Staines 
Lane pits in winter.
In Staines Lane pits, no significant difference 
was seen between disturbed and undisturbed water except 
in February when higher concentrations were observed in 
the disturbed and undisturbed areas of the Old and New 
pits respectively. In the Hyde Crete pit, however, the 
two highest values recorded for the element were on the 
disturbed side while high concentrations were 
encountered in the disturbed as well as the undisturbed 
water from the Charlton pit.
Pearsall (1930) found high iron concentrations in 
winter or early spring while he associated minimum 
values with summer.
vii) Total Residue (Dissolved + Suspended Solids)
As a whole the total residue was higher in the 
new pits than in the old ones and the disturbed areas 
were on the whole richer than the undisturbed except in 
the New pit, Staines Dane. Here again this may in part 
be explained by the more thorough mixing in the 
disturbed water v/hereas in the undisturbed areas some 
of the material contributing to total residue might 
sink to the bottom and thus not be collected in surface 
sampling.
No correlation could be detected between total 
residue and other chemical & physical factors in the 
water and no conclusions have been drawn from the 
results obtained.
%G. Discussion
The four pits on which this investigation was 
carried out are very favourably situated for comparative 
studies. Occurring in two pairs, the Shepperton pits 
are within three miles of the Staines Dane pair, and 
their situation in the flat country of the Thames valley 
makes it safe to assume that neither pair is in an area 
of intensely local climate different from that which 
affects the other pair, but that all four are simulta­
neously subjected to more or less identical climatic 
conditions. Similarly, all are on the Thames valley 
gravels so that it may be expected that any removal of 
gravel and consequent disturbance of the bottom will 
release the same nutrient and other substances, although 
not necessarily in the same quantities, since this would 
depend in some measure on the degree of activity of the 
gravel diggers in the several pits. Since both pairs of 
pits are surrounded by similar agricultural land and 
since neither is very close to centres of industry, it 
might further be assumed that additional nutrients and 
other materials are added to the pits, as a result of 
land drainage, in approximately similar quantities and 
at the same times of the year. This assumption must 
clearly be a very broad one, for it tacitly suggests
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that in each instance the pits form the natural drainage 
basins for the surrounding country and, since they are 
all purely artificial and made solely for the purpose of 
gravel digging, it is improbable that this is so.
It must be further observed that one of the pits, 
the old Staines Lane pit, is in permanent and constant 
communication with the river Thames, so that there is 
almost certainly some exchange between the water of the 
pit and the river. If, therefore, the river water were 
oligotrophic and the pits generally eutrophic, the water 
of this pit might be expected to be poorer in nutrients 
than that of the other three, or vice versa. If this 
were so, qualitative differences in the phytoplanlcton 
might be expected.
Flooding of all the pits by the Thames may occur 
at long but irregular intervals. When such flooding 
does take place it affects all the pits simultaneously. 
There is reason to believe that such flooding does not 
seriously or directly alter the composition of the 
phytoplankton of the pits (cf. p.3l ) although some of 
the results obtained in the later stages of the present 
work, after such flooding had occurred, may, perhaps, be 
related indirectly to this flooding.
Each pair of pits consists of a young one, 
excavated within the last three years, and an older one,
1 Î
separated by a few yards of land, where excavation began 
15 years or more ago. This difference in the age of pits 
in close proximity may have its effects on chemical and 
physical conditions in the water and consequently upon 
the composition of the phytoplankton, but little is 
known about the dispersal of algae from one body of 
water to another. Many forms in the phytoplankton must 
be carried by birds and other animals in their movement 
from place to place. It might not be unreasonable to 
assume that any of the planktonic algae could be equally 
well carried in this way, but it seems certain that some 
species will have a much greater chance of surviving 
dessication during transit than others and thus of being 
more readily dispersed.
Although the nature of the bottom of the pits was 
not investigated, there is, in all probability, a 
greater amount of sediment and detritus, organic and 
inorganic, covering the gravel bottom of the older pits 
than that of the younger ones, acting as a layer from 
which nutrients, and perhaps harmful substances as well, 
are slowly released into the water. Removal of gravel 
by means of large, mechanically operated grabs, will 
cause disturbance of the bottom and some turbulence in 
the water and may result in larger quantities of
dissolved gases being present. Since the digging 
operations have not been indiscriminate during the 
course of the investigation, but confined to restricted 
areas of all the pits, each pit has two distinct zones.
The undisturbed area, where sediments may be expected 
to accumulate slowly on the bottom, and the disturbed 
area, stirred up every working day and where, possibly, 
the dropping in of heavy grabs at frequent intervals 
during the day and their removal of large quantities of 
gravel from the bottom will stir up the water, prevent 
deposition of sediments and perhaps result in larger 
quantities of dissolved carbon dioxide and oxygen owing 
to the thorough mixing of the water. Equally the plankton 
may be more regularly distributed as a result of this 
mixing, so that the surface collecting method used in 
this work may yield samples on the disturbed side which 
give a more accurate picture of the phytoplankton as a 
whole than that obtained by samples from the undisturbed 
side.
The surface temperatures were almost identical on 
the two sides of each pit whenever readings were taken. 
Since the water of the disturbed side is being mixed, it 
may be concluded that this equality of temperature on 
the two sides is evidence of the absence of any marked 
stratification of the water on the undisturbed side.
The several physical and chemical features of which 
records were made have been discussed in PP*|15-/Y5 
need not be referred to here in detail. It may be 
observed, hov/ever, that in the old Staines Lane pit, 
there were much greater fluctuations in phosphate, 
silicate, dissolved oxygen and nitrate and that the 
highest values for silica, oxidisable organic matter, 
albuminoid ammonia and free & saline ammonia were 
recorded from this pit. The Hyde Crete pit was the 
poorest in silicate, but albuminoid ammonia was generally 
higher in this pit than in the Charlton and new Staines 
Lane pits. On the other hand, nitrate was higher in the 
Charlton pit than in the new Staines Lane and Hyde Crete 
pits.
None of the chemicals for which water was analysed 
showed consistently higher quantities in the disturbed or 
undisturbed water in any of the pits, but the following 
differences may be noted;- 
Charlton Pit:
Oxidisable organic matter higher on the dis­
turbed side in January 1959 and silica higher on 
the disturbed side between March and June 1958.
New Staines Lane Pit:
Albuminoid ammonia higher on the undisturbed
side in November.
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Hyde Crete Pit :
Free & saline ammonia higher on the disturbed 
side in the spring of 1959: Oxidisable organic
matter higher on the undisturbed side in February 
1959 and higher on the disturbed side in March 1959. 
Silica higher on the undisturbed side between 
August and December 1958.
Old Staines Lane Pit;
Free & saline ammonia lower in the disturbed 
area in the spring of 1959: Albuminoid ammonia
higher on the disturbed side between July and 
October 1958, while phosphate appeared to vary 
considerably between the two sides between May and 
December 1958.
Monthly analyses of the phytoplankton into its 
several components, for each of the pits, are given in 
tables I, III, V, and VII in appendix A. No more than a 
very brief summary of the main features of the planktonic 
algae is, therefore, needed here. Since the attached 
algae of the four pits received very limited attention, 
it is thought that no useful purpose will be served in 
attempting to discuss their occurrence in general terms.
In the Charlton pit, the abundance of Colacium 
vesiculosum (p.^ (> ) during the warmer months was a
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striking feature of the plankton, while high numbers of 
Ankistrodesmus falcatus (p.l| ) occurred at some periods. 
Diatoms formed a prominent part of the phytoplankton 
during spring and dominated it between September and 
January. Blue green algae formed a relatively minor 
constituent of the phytoplankton until early in 1959, 
after flooding by the Thames (p.31 ), when Anabaena 
augstumalis (p.i^) appeared in considerable numbers, 
giving way to diatoms and particularly to S.ynedra acus 
(p. 35) in late April.
In the new Staines Lane pit, chlorophycean algae 
were prominent in April and November, Ankistrodesmus 
falcatus (p.7/ ) being abundant in April and Pandorina 
morum in November. There were large numbers of 
Colacium vesiculosum (p.4é) between April and July, 
while Anabaena augstumalis (p.3^) appeared in quantity 
in October and remained prominent until January, when 
its numbers declined considerably. Diatoms tended to 
dominate the phytoplankton from March to June, from 
August to October and from January onwards. Species of 
Nitzschia, S.ynedra and particularly Melosira granulata 
var. angustissima (p.55 ) were important constituents.
The phytoplankton of the two old pits showed a 
marked difference. In the old Staines Lane pit, it was
predominantly diatomaceous, for diatoms scarcely ever 
formed less than 80^/o and never less than 68^ . In March 
and November Asterionella formosa (p. ^ 57 was prominent 
and between these two months Gyclotella kutzingiana 
(p. S 9.) was the dominant diatom as it was again at the 
beginning of 1959* Other species of Gyclotella also 
became prominent for limited periods. Myxophyceae and 
Ghlorophyceae played a small part in this pit.
In the Hyde Crete pit diatoms were prominent from 
March until July, when numbers declined greatly until 
November, when they again became high. Chlorococcalean 
algae increased in May and were abundant in June. 
Dinobryon divergens (p. 63 ) was prominent in late summer 
and autumn while Colacium vesiculosum (p.6 6) constituted 
a high percentage of the phytoplankton (k7fo) only in 
November. Anabaena augstumalis (p.5^) appeared earlier 
than in the other pits reaching high numbers in October 
and from December until February when it almost constitu­
ted the entire of the phytoplankton. As elsewhere, 
Anabaena augstumalis then gave way to diatoms.
The results lead to the conclusion that there are 
few features common to the phytoplankton of the two new 
pits or of that of the two old ones, for in many respects 
the phytoplankton of each of the four pits seems to be
different from that of the other three. The dominance 
of diatoms at all seasons in the phytoplankton of the 
old Staines Lane pit is not seen in the Hyde Crete pit 
where diatoms, while generally numerous, dominated the 
phytoplankton only at certain times of the year. At 
other times, blue green algae became prominent in this pit 
although they played a small part in the phytoplankton of 
the Old pit, Staines Lane, while for short periods 
chlorococcalean algae, Dinobryon and Colacium assumed 
prominence in the Hyde Crete pit but not in the old 
Staines Lane pit. Diatoms tended also to dominate the 
phytoplankton in the new Staines Lane pit although this 
feature was not nearly as striking as in the older 
neighbouring pit. Similarities with the Charlton pit, 
however, were the high numbers of Colacium vesiculosum 
and Anl{istrodesmus falcatus at certain periods which 
more or less coincided in the two pits, and the high 
percentage of Anabaena augstumalis which was observed, 
although about three months earlier in the New pit,
Staines Lane, and which had declined here to small 
numbers by the time the alga had assumed prominence in 
the Charlton pit.
Of the algae which occurred in large numbers at 
some period of the year, there seems little doubt that
rColacium vesiculosum and Ankistrodesmus falcatus 
definitely favoured the new pits. This may apply to the 
Chlamydomonadineae and to Melosira granulata var. 
angustissima since they were found in much greater 
numbers in the new Staines Lane pit than in the old ones. 
Since neither, however, was found in the Charlton pit, 
the evidence is inconclusive.
Asterionella formosa, chlorococcalean algae with 
the exception of Anlci strode smus, Tetrasporineae, 
Dinophyceae and Trachelomonas all appeared to favour the 
old pits rather than the new ones, but Asterionella and 
Dinophyceae appeared to show a clear preference for the 
Hyde Crete pit and Trachelomonas for the old Staines Lane 
pit, although the Chlorococcales appeared to be less 
exclusive. Dinobryon divergens, while recorded from all 
four pits, only reached high numbers in the Hyde Crete 
pit.
The total number of species and varieties found 
during the investigation was 275, of these 35 were found 
only in the new pits and 145 only in the old pits, while 
95 were common to both old and new pits. This, no 
doubt, in part indicates that the water of the new pits 
is an unsuitable environment for some of the species noted 
and equally that it is suitable for other algae, which are
unable to tolerate the water of the older pits. Never­
theless, as has already been suggested, the differences 
may in part be dependent on the different rates of 
dispersal of different algae. Also, absence from the 
new pits may in some instances indicate less efficient 
dispersal which may have, so far, prevented the spread 
of such algae into the newer pits.
Analysis of the figures in the following table 
shows that the older pits are much richer in species 
than the newer ones.
Pit D.W. U.W.
Found 
only 
in D.W
Found 
only 
in U.W
Species 
common 
to both
Total 
8 pp.
NEW
Charlton 47 50 8 11 39 58
New Staines 
Lane 82 81 29 28 53 110
OLD
Hyde Crete 115 114 32 31 83 146
Old Staines 
Lane 134 138 40 44 94 178
D.W. = Disturbed water 
U.W. = Undisturbed water
It seems remarkable that the number of species in 
the new Staines Lane pit is nearly double that of the 
Charlton pit, despite their approximately equal age. Of 
the two older pits, the Hyde Crete is about 14 years old
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and the old Staines Lane pit about 25, so that the larger 
number of species recorded from the latter might be 
expected. Evidently many species are able to colonise new 
waters rapidly and build up species numbers as the pits* 
age becomes much slower.
In giving the above figures of species numbers, it 
should be pointed out that many of the records of species 
are isolated ones, recording, no doubt, algae present in 
small nunbers or for a short time during the year. 
Discovery of such algae in a sample must be, in some 
measure, fortuitous and cannot be taken as an indication 
of their complete absence from the pits in which they have 
not been recorded.
Despite the smaller number of species in the newer 
pits, there is no evidence that these pits are unable to 
support as large a total phytoplankton population as the 
older ones, as is shown by the following table in which 
the figures represent the sum of the total phytoplankton 
recorded in each monthly sample.
4 ?
Pit
Relative numbers of individuals in 
phytoplankton (= sum of totals of 
monthly samples) March 1958 - 
February 1959
Total
Disturbed water Undisturbed water
Charlton
(New) 49,309 15,033 64,342
New Staines 
Lane 31,985 22,885 54,870
Hyde Crete 
(Old) 13,502 33,821 47,323
Old Staines 
Lane 26,302 19,942 46,244
It is assumed that the total number of algae 
recorded in each sampling gives a very rough indication, 
for comparative purposes, of the total phytoplankton 
present in the pit during the year. These figures for 
the pits under consideration suggest that the richest 
phytoplankton occurred in the new Charlton pit and that 
the disturbed water was more productive than the undis­
turbed. Next in abundance of phytoplankton comes the other 
new pit (Staines Lane) where, although the figure for the 
undisturbed side is lower than that of the disturbed side, 
the difference is less marked than in the Charlton pit. 
Total phytoplanlcton in the old pits was somewhat less than 
in the new ones, although not much below that of the new
Staines Lane pit. The old Staines Lane pit also shows 
the preponderance of the phytoplankton on the disturbed 
side, but in the Hyde Crete pit the reverse holds, the 
total in the undisturbed v/ater being very much higher than 
that of the disturbed water.
There seems to be some indication that some of the 
algae recorded in large numbers tiirived best in the 
disturbed or alternatively the undisturbed water. While 
a number of the records appear to suggest such preferences, 
others are inconclusive and emphasise the need for more 
protracted observations before definite statements would 
be justified. The data for the following, however, call 
for comment.
Colacium vesiculosum: Numbers were much higher in
the disturbed water of the Charlton pit although the 
same trend was not observed in the other pits.
Asterionella formosa showed higher numbers in the 
disturbed side of the old Staines Lane pit, but in the 
Hyde Crete pit appeared to show preference for the 
undisturbed water.
Anabaena augstumalis occurred in greater numbers in 
the disturbed water of the new Staines Lane pit, but in 
the Hyde Crete pit showed the reverse tendency.
Pandorina morum favoured the disturbed water of 
the new Staines Lane pit, the only pit in which it 
occurred in quantity.
Ceratium hirundinella, which occurred in large 
numbers only in the Hyde Crete pit, was more numerous in 
the disturbed water.
Cyclotella comta, Synedra acus, Dinobryon divergens, 
Peridinium cinctum and Microcystis pulverea, all showed 
higher numbers in the undisturbed water of the Hyde 
Crete pit, the only pit in which all were found in 
abundance.
It has already been noted that in the Old pit, 
Staines Lane, in comparison with the other three pits, 
blue green algae made a very insignifleant contribution 
to the phytoplankton at any time during the period of 
sampling. On the other hand, desmids, which admittedly 
were poorly represented in any of the pits, occurred in 
greater numbers in the old Staines Lane pit than in the 
other three pits. From these observations, it might be 
concluded that the water of the old Staines Lane pit is 
more oligotrophic than that of the other pits. This, 
however, is not borne out by the water analyses which 
give no indication that nutrients are in lower concentra­
tion in this pit.
H. Summary
1) The phytoplankton of two pairs of gravel pits 
in the Surrey-Middlesex area of the Thames Valley was 
studied over 1 2 - 1 5  months. Water analyses were made 
simultaneously with phytoplankton sampling.
2) One of each pair of pits has been excavated 
within the last three years, the other is much older. 
Gravel dredging was fairly localised during the investi­
gation, so that it was possible to study an area of 
disturbed water and an area of undisturbed water in each 
pit.
3) Detailed analyses are presented of the phyto­
plankton over the period of collecting.
4) The periodicity of specific members of the 
phytoplankton was not always identical in the different 
pits.
5) With some noteable exceptions, the conditions 
which appeared to favour the occurrence and abundance of 
specific algae or algal groups were those already
indicated by previous workers.
6) A less detailed study was made of the attached 
algae of the pits.
7) For comparative purposes, occasional samples of 
the Thames plankton were taken in the vicinity of the 
only one of the pits which is in permanent communication 
with the Thames.
8) All the pits were flooded once by Thames water 
during the course of the investigation. Reasons are 
given for concluding that this flooding did not cause 
undue contamination v/ith the phytoplankton of the river.
9) Certain algae were found to favour the new or 
alternatively the old pits.
10) Certain algae were found to favour the disturbed 
or alternatively the undisturbed water.
11) The total number of species observed in the new 
pits was considerably smaller than that in the old pits.
12) Estimates of the total phytoplankton indicate
that that of the new pits is as numerous, but less varied, 
than that of the old pits.
POSTSCRIPT 
The Use of the Word **Significant**
The word '•significant” has been frequently used in 
this thesis in reference to numbers of algae. It is 
important to emphasise that none of the results was 
subjected to statistical analysis and that "significant” 
implies the normal English usage of the word "Expressive 
or indicative of something” (Shorter Oxford English 
Dictionary).
Planktonic Algae Recorded from the Pits 
(spp. of Oedogonium, Spirogyra and Zygnema omitted)
For economy of space names of the pits are 
omitted. Numbers against the different species indicate 
where the alga was encountered and the following serves 
as a key for the numbers
1 Disturbed side Charlton Pit
2 = Undisturbed ft I I
3 = Disturbed It Hyde Crete pit
k = Undisturbed I I I I
5 = Disturbed I New Pit
6 = Undisturbed I I I
7 = Disturbed I Old Pit
8 Undisturbed I I I
GHLOROPHYCEAE
i) Volvocales
a) Chlamydomonadaceae 
Chlamydomonas sp.
Eudorina elegans Ehrenb.
Pandorina morum (Mull) Bory
b) Tetrasporaceae 
Asterococcus limneticus G-.M.Smith
'* superbus (Cienk) Scberffel
5.6.7.8
5.6.7.8
5.6.7.8
4,
3,4, 7,8
Sphaerocystis scherffel Chodat 3,4, 7
ii) Qhlorococcales
Acanthosphaera zachariasi Lemm. 7,8
Actinastrum hantzschii Lagerh. 7,8
” ” var.elongatum
G.M. Smith 8
Ankistrodesmus braunii (Naeg.)Brunnth 7,8
" convolutus Corda 5
•' falcatus (Corda) Ralfs 1,2,3,4, 5
” ’• var. acicularis
(A.Br.) G.S. West 1,2,3,4,3,6,7,8
” ” var. mirabilis
(West & West)G.5.West 1,2,3,4,5,6,7,8
” falcatus var. tumidus
(West & West)G.8.West 1,2
Characium limneticum Lemm. 5
” stipitatum (Bachm.)Wille 5
Goelastrum cambricum Archer 3,4
” microporum Naeg. 3,4, 7,8
Grucigenia quadrata Morren 3,4, 7,8
” rectangularis (A.Br.)Gay 3,4
” tetrapedia (Kirchn.)
West & West 3,4, 7,8
Dictyosphaerium pulchellum Wood 3,4
Golenkinia radiata Ghodat 7,8
Kirciineriella obesa (W.West)
Schmidle 3,4,5, 7,8
Lagerheimia quadriseta (Lemm.)
G.M. Smith 5, 8
•' sub sal sa Lemm. 7
Micractinium pusillum Fresen 7,8
Oocystis borgei Snow 3
" pusilla Hansg. 4
" sp. 7,8
Pediastrum boryanum (Turp.)Menegh. 3,4, 7,8
” ” var.undulatum
Wille 7
” duplex Meyen 3,4,5, 7,8
'• *' var. brachylobum
Al. Braun 7
” ” var. clathratum
(A.Braun) Lagerh. 3,4, 7,8
” ” var. gracilimum
Y/est & West 3, 8
" ” var. lividum Raoib 7
" ” var. reticulatum
Lagerh. 4, 7
" '* var. rotundatum
Lucks 3,4, 8
’* integrum Naeg. 7,8
•* simplex (Meyen) Lemm. 3
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Pediastrum simplex var. duodena-
rium (Bailey) Raben 3
*' tétras (Ehrenb.) Ralfs 4, 8
Scenedesmus abundans (Kirch.)
Ghodat 7
” var. brevicauda
G.M. Smith 3,4,5, 7
” var. longicauda
G.M. Smith 8
” var. spioatus (V/est
& West)G.M.Smith 3
arcuatus Lemm. 7,8
•* var. platydisca
G.M. Smith 7
bijuga (Turp.) Lagerh. 3,4,5, 7,8
’* var. alternans
(Reinsch) Hang. 8
dimorphus (Turp.)Kutz. 3, 5, 7,8
incrassatulus Bohlin 8
" var. mononae
G.M. Smith 4, 7,8
longus Meyen 4, 7,8
’• var. brevispina
G.M. Smith 3
” var. ellipticus 
(West & West)G.M.Smith 7
*' var. minutus
G.M. Smith 7
Scenedesmus longus var. naegelii
(Breb.) a.M,Smith 7,8
" obliquus (Turp.)Kutz. 5, 7,8
" opliensis P. Richter 7,8
” " var. contacta
Prescott 7
*' quadricauda (Turp.)
Breb. 3,4,5,6,7,8
” ’* var.longispina
(Ohod.)G.M. Smith 5, 7,8
*' " var. parvus
G.M. Smith 7,8
” " var. quadrispina
(Ohod.)G.M. Smith 3,4,5, 7,8
” " var. westii
G.M. Smith 7,8
Schroederia judayi G.M. Smith 3,4
Tetraedron caudatum (Corda)Hansg. 8
” muticum (A.Br.) Hansg. 7
" quadratum (Reinsch)
Hansg. 7,8
iii) Ulotrichales
Ulothrix subconstricta G.S. West 2
’• subtilissima Raben 1, 3,4, 8
'* tenerrima Kutz. 1, 3, 5, 7
" variabilis Kutz. 3, 5,6
Ulothrix zonata (Wber & Mohr)
Kutz. 3,
iv) Desmidicideae
Arthrodesmus incus var. subquad-
ratus West & West
Glosterium abruptum V/est
didymotocum Corda
ehenbergii Menegh.
gracile Breb. 2,3,4,
'• var. elongatum 
West & West
intermedium Ralfs
jenneri Half s 4
lunula var. biconvexum 
Schmidle
moniliferum (Bory) Ehrenb.
peracerosum Gay
" var.elegans G.S.West
strigosum Breb.
Gosmarium cyclicum var. nordsted-
tianum (Reinsch) West & West
Gonatozygon kinahani (Arch.) Rabenh
Staurastrum sp. 3,4
8
7.8
8
6, 8
6
7.8
7.8 
8
7
7
XANTHQPHYCEAE
Botryococcus braunii Kutz. 3,4, 6,7
" sudeticus Lemm. 3, 5, 7,8
Oharaciopsis cylindrica (Lambert)
Lemm. 7,8
” polychloris Pascher 4
" pyriformis (A.Br.)Borzi 7
“ spinifer Printz 7
GHRYSOPHYCEAE
Dinobryon divergens Imhof [213,4,5,6,7,8
Mallomonas sp. 7,8
Synura uvella Ehrenberg (sinsu lata) 5,6,7,8
BAGILLARIOPHYCSAE
i) Gentrales
Goscinodiscus lacustris Grun 8
Gyclotella bodanica Eulenst. 3
" comensis Grun 1,2,3,4,5,6,7,8
" comta (Ehr.) Kutz. 1,2,3,4,5,6,7,8
" kutzingiana Thwaites 1,2, 5,6,7,8
" meneghiniana Kutz. 1,2,3,4,5,6,7,8
” ocellata Pant 7
□  One cell encountered so species identification is 
not confirmed.
71
Melosira binderana Kutz. 8
*' granulata (Ehr.)Ralfs 7,8
” ” var. angustissima Mull 3,4,5,6,7,8
" varians G.A.Ag. 3, 5,6,7,8
Stephanodiscus astraea (Ehr.)Grun 3
'* dubius (Fricke)Hust. 2
" sp. 1
ii) Pennales
Achnanthes lanceolata Breb. 2, 7,8
'* minutissima var.cryp-
tocephala Gnm 1,2,3,4,5, 6,7,8
Amphipleura pellucida Kutz. 3,4
Amphora ovalis Kutz. 1, 3,4, 7,8
" * var. pediculus Kutz. 3,4,5, 7,8
" venata (Kutz.) 8
Asterionella formosa Hassall 1,2,3,4,5,6,7,8
Galoneis silicula var.truneatula
Grun 4
Gocconeis pediculus Ehr. 8
placentula (Ehr.) 3,4, 8
’* var. euglypta (Ehr.)
Gleve 7,8
'• var. klinoraphis
Geitler 7
* var. line at a (Ehr.)
Gleve 3,4
I
II
no.
Gymatopleura brunii Petit 2,3
elliptica var.hiber-
nica (W.Smith.)Hust 4
” var. nobilis (Hantzsch)
Hust 3,4
solea (Breb.) W.Smith
” " var.apiculata
(W.Smith) Ralfs
Gymbella amphicephala Naeg. 1
'• cymbiformis (Agardh? Kutz.)
Van Heurck
*' gracilis (Rabh. ) Gleve
’• helvetica Kutz.
" lanceolata (Ehr.) Van Heurck
" microcephala Grun
" parva (W.Smith) Gleve
'• prostrata (Berkeley)
Gleve
*' pusilla Grun
" rupicola Grun
’* tumida (Breb.) Van Heurck
" ventricosa Kutz.
Piatoma elongatum Agardh
" * var.tenuis (Agardh)
4, 6,7,8
8
4
4
8
Kutz.
vulgare Bory 
" var.constricta Grun
1, 3,4,5,6,7
1,2,3,4,5,6,7,8
5,5
4
6
1,2, 5, 7,6
3,4
3,4,5,6 
3, 6, 8 
5
173
Diatoma vulgare var. ovalis
(Fricke) Hust 4,5
Eunotia arcus Ehr. 7
Fragilaria bicapitata A. Mayer 4
” capucina Des. 3,4, 7,8
“ construens (Ehr.) Grun 4,5, 8
“ crotonensis Kitton 6,7,8
" lapponica Grun 4, 6
•' pinnata Ehr. 3,4
Frustulia sp. 6
Gomphonema abbreviatum Agardh? Kutz. 3, 5,6,7,8
bohemicum Reichelt &
Fricke 1
constrictum Ehr. 5,6,7
longiceps form gracilis
Hust 4
olivaceum (Lyngbye) Kutz.1,2,3,4,5,6,7,8
'* var. calcarea Gleve 3,4,5, 7,8
” var. minutissima
Hust 1,2,3,4,5,6, 8
par\uilum (Kutz. ) Grun 3, 6, 8
* var. subelliptica
Gleve 7
sphaerophorum Ehr. 1,2
Gyrosigma acuminatum (Kutz.)Rabh. 1,2,3,4, 6, 8
H H
Gyrosigma attenuatum (Kutz.) Rabh 3,4, 8
Hantzschia amphioxys form capitata
0. Mull 1,2,3,4,5, 7,8
Navicula cari Ehr. 1,2,3,4,5,6,7,8
'* cincta (Eiir.) Kutz. 6
" cryptocephala Kutz. 1,2,3,4,5,6,7,8
•' '• var.venetia (Kutz.)
Grun 4,5, 7
" dicephala (Ehr.)W.Smith 8
'* gracilis Ehr. 1,2,3,4, 5,6,7,8
" gregaria Darkin 1,2,3,4,5,6,7,8
’• hassiaca KraBke 7
" incerta Grun 7
*’ lanceolata (Agardh) Kutz. 4
" placentula var.rostrata
A. Meyer 4
'• protracta Grun 7,8
" radiosa Kutz. 8
sp. 1,2
Neidium bisulcatum (Lagr.) Gleve 6
” " form undulata 0.Muller 5
Nitzschia acicularis W.Smith 1,2,3,4,5,6,7,8
" acuta Hantzsch 2,3, 5,6,7,8
“ clausii Hantzsch 1,2,3, 5,6,7,8
•’ closterium (Elir.)
V/, Smith 6
/7 ^
Nitzschia comutata Grun
” dissipata (Kutz.) Grun
flexa Schumann 
frustulum (Kutz.) Grun 
gracilis Hantzsch 
hantzschiana Rabh. 
heufleriana Grun 
ignorata KraBke 
linearis W. Smith 
recta Hantzsch 
sigmoidea (Ehr.)W. Smith 
sublinearis Hust. 
stagnorum Rabh. 
thermali s Kut z.
” var. minor Hilse 
vermicularis (Kutz.)Grun 
sp.
Pinnularia borealis Ehr.
" sublinearis Grun
Rhoicosphenia curvata (Kutz.) Grun
Rhopalodia gibba (Ehr.) 0. Mull
Stauroneis anceps form linearis (Ehr.)
Gleve
1.2.3.4.5.6.7.8
5,6
5
1.2, 4,5,6
2, 5,6, 8
4,5 
2, 6 
1, 3,4,5,6,7,8
1.2, 4, 7
1.2.3.4.5.6.7. 8  
8
6
6
3
1.2.3.4.5.6.7 . 8  
1,2,3
3
6
2,3,4,5,6,7,8
6
Surirella augustata Kutz. 2,3, 5,6, 8
\lL
Surirella didyma Kutzig 6, 8
" elegans Ehr. 8
'* linearis W. Smith 4, 8
" '• var. constricta (Ehr.)
Grun 3, 6,7
” *' var. helvetica (Brun.)
Meister 6
” ovata Kutz. 1,2,3, 5,6,7,8
” tenera Gregory 6
tenuis Mayer 3, 5,6,7
Synedra acus Kutz. 1,2,3,4, 7,8
I I var. angustissima
Grun 1,2,3,4, 6,7,8
" " var. radians (Kutz.)
Hust 5,6,7,8
’• tahulata (Ag.) Kutz. 1,2,3,4,5,6,7,8
" amphicephala Kutz. 3,4,5,6, 8
Synedra tenera W. Smith 5,6
" ulna (Nitzsch) Ehr. 1,2,3,4,5,6,7,8
I I var. danica (Kutz.)
Grun 8
Tabellaria fenestrata (Lyngb.) Kutz. 7,8
Tetracyclus rupestris (A.Br.) Grun 4
nn
DINOPHYCEAE
Geratium iiirundinella (O.P.Muller)
Schrank
Glenodinium armatum Levander 
" kulczynskii Wol
*' sp.
Gynmodinium palustre Schilling 
” sp.
Peridinium cinctum (Muller) Ehrb. 
" willei Hintf-Kaas
3,4,
3.4, 
4,
3.4, 
4
7
7.8 
7
8
7.8 
7
8
EUGtLENINEAE
Golacium vesiculosum Ehrb.
Euglena acus Ehrb.
" sp.
Phacus acuminatus Stokes
" anaooelus Stokes
" caudatus Hubner
" pleuroneotes (O.P.Muller)
Dujardin
" polytrophos Pochm.
" sergrettii var. ovum Prescott
" tortus (Lemm.) Skvortzow
" sp.
Trachelomonas hispida (Perty) Stein
1,2,3,4,5,6,7,8 
3,4, 6, 8
3,4,5,6, 8
3,4,5
3.4
3.4
3.4
6
3
3
5, 7,8
4, 7,8
/7^
Trachelomonas volvocina Ehr. 3,4, 7,8
MYXOPHYCEAE
Anahaena augstumalis Schmidle
'• flos-aque (Lyngb.) Breb.
" sp.
Marssoniella elegans Lemm. 
Merismopedia glauca (Ehr.) Nag.
" tenuissima Lemm.
Microcystis pulverea (Wood) Migula 
Oscillatoria agardhii Gom.
amphibia Ag. 
limosa (Roth) Ag. 
nigra Vauch. 
planctonica Wolosz. 
profunda Kirchn. 
simplicissima Gom. 
tenuis Ag.
•* var. natans Gom.
1,2,3,4,5,6,7,8 
3, 5,6
3,4
1,2
3.4
3.4
3.4
3,
5, 7,8
8
7
7
1,2,3,4,5,5,7,8
8
" var. tergestina (Kutz.)
Rabh.
terebriformis (Ag.) Gom.
APPENDIX A
Detailed data on the Phytoplankton
Appendix A
In this appendix tables are presented showing:-
a) The composition of the phytoplankton in each pit 
for each period of sampling throughout the investiga­
tion (Tables I, III, V, VII),
b) the seasonal distribution of certain algae in the 
pits (Tables II, IV, VI, VIII).
In (a) the percentages have been worked out to 
the first place of decimals, not because it is believed 
that the methods used necessarily warrant this degree of 
accuracy but because this degree of accuracy does 
enable degrees of rarity to be expressed even among 
the less common members of the phytoplankton. Further 
investigation would be needed to show whether the use 
of this degree of accuracy is, in fact, justifiable.
In the seasonal distribution tables given in this 
appendix, the main constituents of the phytoplankton 
are not included since they have been already considered 
in the body of the thesis; nor are algae included which 
were seen only a few times. The algae selected are 
those which were moderately frequent in the samples over 
the period of collecting or which were common for only a 
brief period. The selection probably represents algae, 
the distribution of which it would be rash to discuss
without sampling for a considerably longer period than 
was possible in the present investigation.
Table I Hharl-ton Pi"k.
Date
I
Side Total
Algae
No. of 
spp.
Chloro-
phyceae
Xantho-
phyceae
io
Chryso-
phyceae
Baoillar-
iophyceae
Dino-
phyoeae
Euglen-
ineae
Myxo-
phyceae
7-
Remarks
13.
!
3.58 D. 84 5 10.7
- 8 9 . 3 - Golacium vesi­
U. 48 4 — _  ^ MM 33.3 - 6 6 . 7 - culosum phase
10. 4.58
D. 48 7 16.7 - - 35.4 - 4 5 . 8 2.1
Golacium vesi­
culosum phase
U. 29 7 55.2 - - 27.6 - 17.2 - Ankistrodesmus falcatus phase
5.58 
_ ...
D. 6369 24 2 9 . 8 - - 27.1 - 4 3 . 3 -
G. vesiculosum 
phase
8. U. 3699 13 40.2 - - 45.4 - 14.4 - A. falcatus & miscellaneous 
diatom phase
? 6.58 D. 7542 23 0.5
_ 4.3 _ _ _ - 9 5 . 1 0.1 G . vesiculosumj?. U. 1939 17 ■..2.5 - - 8 89.4 - phase
2 7.58 D. 32226 13
— 0.5 - 9 9 . 2 0 . 3 G. vesiculosum
U. 7057 ^  17 - - - 2.3 - 96U 1.6 phase
5 8.58
D. 660 13 41.1 - - 26.4 - 31.8 0.8 A. falcatus & G. vesiculosum 
phase
U. 420 14 20.5 - - 25 - 5 3 . 1 1.4 Û. vesiculosum phase
97 8.58 1091 12 4.4
- - 22.1 7 3 . 2 0 . 3 G. vesiculosum1 • Ü. 298 7 0.7 - 15.1 - 8 4 . 2 - phase
%n Q D. 83 10 - - - 6G.9 _ 26.5 3 . 6 Diatom phase9V. y . 90 U. 168 19 - - - 81 .5 - 1 8 . 5
23. 10 58
D. 47 14 2.1 - - 70.2 8 . 5 19 .1 Diatom phaseU. 57 17“" 1.8 - - 91 .2 - ■ ■ f.8 5 . 3
on 11 cQ D. 658 17 0.3 - - 96 3 . 6 Diatom phaseU. 69 10 - - - 94.2 — - 5 . 8
17.12.58 D. 51
12 7.8 - - 9 2 .2 _
Diatom phaseU. 179 l6 0.6 - - 98.9 _ 0.6
1 c;d D. 127 15 5.5 - - 94.5 _ Diatom phase1 9. 1.9 y U. 43 12 27.9 — 2.3 57.4 _ _ 2 . 3
12. 2.59 D. *723 9 1.5
- - 6 . 4 _ 92 Anabaena augs­
tumalis phaseU. X 10 26 14 1.2 — — 4.2 _ 94.6-
12. 3.59
D. =470 4 7.7 - - 1^^ _ 76.6 Anabaena augs­
tumalis phaseU. %762 7 10.5 — — 19.7 6 9 . 8
25. 3.59
D. =1395 7 30.3 - - 20 .4 1 . 7 4 7 . 7 A.augstumalis
U. =1563 10 43-3 - - 16.4 1.2 3 9 . 2
& A.falcatus 
phase
23. 4.59 D. K27763 1)
0.3 - - 70.2 2 9 . 5 Synedra acus 
phaseU. X28878 1(T 0.7 ---=--- 180.5 ~ - 18.Ü
X = Samples taken after the flood. — " vu. uc w. a j - c a ,
= Undisturbed area
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Table III Hyde Crete Pit
/^3
Date Side TotalAlgae
No. of 
spp.
Chloro-
phyceae
Xantho-
phyceae
>
Gliryso-
phyoeae
Bacillar-
iophyceae
i’>
Dino-
phyceae
>
Euglen-
ineae
7»
Ivlyxo-
phyceae
7
Remarks
13. 3.58
D. 208 19 17.3 - - 73.1 - 9 .6 -
Various diatoms but mainly Gyclotella 
comta
U. 'ssys" 36 0 .5 - - 99 .4 - 0.1 0.1 Synedra acus var.angustissima dominant
10. 4 .58
D. 390 23 1.8 - 1 96.7 - 0 .5 - Diatoms mainly S. acus & asterionella formosa
U. 1556 18 0.2 - 1.2 98 .3 0.1 0.1 0.1 3. acus var. angustissima phase
8. 5.58
D. 382 31 27 .6 - 3 .3 55.8 0 .3 13 - Gyclotella comta phase
U. 314 50 14 . 6 - 4.8 65.6 - 14 1
3 . 6.58 D. 34F 57.2- 0 .9 -
- 3^- - - 6.1 0 .9 Ghlorococcales & Diatom phase
U. 392 26^ 47 .2 - - 47 .7 - . .5.1 . . -
D. 742 17^ 36.7 - 17.-8- 3&.7 - 6.5 0.4 Chlorococcaies & Diatom phase2 . 7.50 U. 1049 13 8.-4 ■ - 57.1 32.6 0.4 1.5 - Dinobryon divergens phase
6. 8.58
D. 2782 47 — 27:6- 7 .4 -2 7 .6  - 2.6 3 .7 31.2 Ghlorococcales,Diatom&Ivîyxophyceae phase
U. 2580 52 - 27.4 15.5 ' 1.7 1 5 . 4 .. 23.2 Miscellaneous algae phase
2 7. 8.58 D. 3676 æ M
----g---- — -5f - 6.9 ' 2 .4  . 7.6 ,.24.3„ Dinobryon divergens phase
U. 14795 36 2.9 88.9 1 - 2 .5 2 2.8
30. 9 .58 D. 1621 "  42 ' 3 .G
- " 7 .6 18.1 2.4 28.7 9 .6 Dinobryon divergens & Euglenineae phase
U. 5182 53 7 . 3 j - 6875^ 1'r.Y ■ 1.8 5.1 5 .4 D. divergens phase
23.10.58
D. 1177 15 “ fiT9 0 .7 0.6 4 .4 81 .6 Anabaena augstumalis dominant
U. 581 16 5 - i T 7 r - - - 2 .6 —^ 3.4 8.6 4 .3 D. divergens dominant
20.11.58 D. 100 15 42
— — 57 - 1 - Diatoms & Ghlorococcales dominant
U. 47 9 38 .3 _ 12.8 - 46 .8 2.1 Golacium vesiculosum & Ghlorococcales
17.12.58
D. 20 3.5 - - 94 .2 - 1.5 " 0 .9 Diatoms dominant
U.
154 22 10.4 - - 31 .2 - 13 45 .5 Anabaena augstumalis & miscellaneous diatoms
15. 1.59 D. 267 23 5 .6
- 0 .4 8 5 .4 - 0.4 8.2 Diatom phase
U. 376 20 7 .4 - 5.1 45 .5 0.8 - 41.2 Diatom & Anabaena augstumalis phase
12. 2.59
D. 1283 14 0 .3 - - 10.4 - Û . 8 " " 88.6 Anabaena augstumalis phase
U. 1160 11 - - 9 .4 - 0.2 9 0 .4
12. 3.59 D. "2386 30 0.5
- 0.1 81 .6 ' 0.1 3.7-- 14 ^ Synedra acus var. angustissima phase
U. 4476 25 - - 0 . 6 71.1 0.1 0 .3 27.8
25. 3.59 D. 9228 34 0.1
- 0 .4 9 3 .6 - 0 .7 5.2 Synedra acus var.angustissima & 
Asterionella formosa phaseU. 18240 3 6 - - .._0-7 .. 87.9___ - 0.4 11.1
23. 4.59 D. 7742 38 0.2 - . 7 ^ 89.2 - 1.1 2.4 ™ . < TA -r\Vi 0 0 roU. 43017 38 0.2 - 7 .7 82 .3 - 0.1 9:7 b|yH6Ctï'8. Q.CU.S Va,P» s u 1 8 s lins, Pil3,S6
D. = Disturbed area 
Ü. = Undisturbed area
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Table V New Pit; Staines Lane
Date Side TotalAlgae
No. of 
spp.
Oiiloro-
phyceae
Xantbo-
pbyceae
7°
Oliryso-
phyceae
io
Bacillar-
iophyoeae
io
Dino-
pbyceae
io
Euglen­
ineae
io
Myxo-
phyceae
io
Remarks
27. 3.58
D. 112 17 1.8 - - 9 8 . 2 - - -
Diatom phase wilh. 
Nitzschia clau­
sii prominent
U. 552 31 0 . 7 - - 9 8 . 4 - 0 . 5 0 . 5
Diatom phase 
with Synedra 
ulna prominent
2L. 4.58
D. 538 16 26.4 - - 16.4 - 57.1 0.2 Golacium vesi­culosum phase
U. 859 29 0.2 - - 9 7 . 4 - 0 . 6 1.8
Diatom phase 
but Nitzschia 
vermicularis 
dominant
22. 5.58
D. 456 22 0.2 - - 84 - 15 . 8 -
Synedra tabulât a 
& Achnanthes 
minutissima var 
cryptocephala
U. 1255 21 0.2 - - 23 .1 - 76.7 - Golacium vesi­culosum phase
19. 6.58
D. 1341 39 1 . 7 0.1 - 8 0 . 6 - 1 7 . 2 0.4 Synedra tabu­lât a phase
U. 312 14 - 0 . 3 - 4 2 . 3 - 5 7 . 4 -
Golacium vesi­
culosum & 
diatom phase
24. 7.58 D. 727 19 0 . 7 - - 10 - 8 9 . 3 - Golacium vesi­culosum phaseu. 1256 21 — - - 24 - 7 5 . 7 0.2
14. 8.58 D. 105 22 8.6 - - 8 2 . 9 - “ B'.6.. - Miscellaneous diatom phaseU. 52 16 - - - 84.6 - 1 3 . 5 1 .9
12. 9.58 D. 18786 12
— — _ 9 8 . 2 _ 1.4 0.4 Melosira granu­lata var.angus­
tissima jphaseUo 15554 8 — — _ 9 9 . 5 _ 0 . 4 0.1
9.10.58
D. 3178 14 3 . 9 - - 2 2 . 9 - 0.6 72.6 Anabaena augs­tumalis phase
U. 861 15 8.2 - - 56.4 - 11.8 2 3 . 5
Melosira granu­
lata var.angus­
tissima phase
6.11.58
D. 4047 10 22.1 - 0 . 5 1.1 - - 76.3 Anabaenaaugstumalis
U. 594 8 5 3 . 5 - 0.2 9 . 6 - 6.2 3 0 . 5 Pandorina morum prominent
4.12.58 D. 2065 24 - - 0.7 18.2 - 1.6 7 9 . 6 Anabaena augs­tumalis phaseU. 907 30 0 . 3 - 2 . 3 31 - 1 .9 64. 5
1. 1.59
D. 329 26 _ 4 . 9 5 5 . 9 _ 1.8 3 7 . 4 Various diatoms & Anabaena aug­
stumalis phaseU. 257 21 0.8 - 14 3 2 . 3 - 1 1 . 3 41.6
3. 2.59
D. 78 13 - - 26.9 61.5 - 1 . 3 1 0 . 3 Diatom phase
U. 155 23 1 . 9 - 4 1 . 3 4 3 . 9 - 3 . 9 9 Diatoms & Synura sp.
26. 2.59 D. 223 20 3 . 1
- - 95 . 1 - 1.8 - Miscellaneous 
Diatom phaseÜ. 271 34 5 . 9 - 0.4 80.4 - 8.1 5 . 2
Disturbed area 
Undisturbed area
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Table VII Old Pit: Staines Lane /??
Date Side TotalAlgae
No. of 
spp.
Ghloro-
phyceae
io
Xantho-
phyceae
io
ChrySo­
phy ce ae 
io
Bacillar-
iophyoeae
io
Dino-
phyceae
io
Euglen­
ineae
io
Myxo-
phyceae
io
Remarks
27. 3.58
D. 721 32 12.2 - 10 7 7 .1 0 . 7 - - Diatoms mainlyAsterionella
formosa
U. 1181 44 1 3 . 6 - 5.5 80.3 0 . 3 - 0 . 3 MiscellaneousDiatoms
24. 4.58
D. 295 27 12 .9 - 0.7 86.1 - - 0 . 3 Various diatoms but Gyclotella 
kutzingiana 
prominentU. 513 29 1 - - 9 8 . 2 0.2 - 0.6
22. 5.58 D. 138 30 10 .9 0 . 7 7 3 . 9 0.7 ■ ■ ■ 9 . 4 3 . 6 Miscellaneous Diatom phaseU. 456 41 6 . 6 0 . 7 1 . 8 8 4 . 9 - 5 . 5 0 . 7
19. 6.58 D. IÔ389 00 2.4 0 . 1 - 9 ^ . 9 - - 1.'6" Gyclotella comensis phaseU. 4444 34 1.2 - - 9 8 . 7 - - -
24. 7.58 D. 7497 53 1 1 . 4 - - 8F ■ 0 . 3 n - 0 . 3 Gyclotella kut­zingiana phaseU. 6366 74 9 . 1 — - 8 9 . 6 0 . 2 - 1
14. 8.58 D. 1253 35 _ 2 . 3 - - 95.8 0 . 6  ^ — Gyclotella kut­zingiana phaseÜ. 2536 41 .3 . 9 - — 0 . 2 0.1 -- 6.2
12. 9.58 D. 30T8"274^
58
- 3 3 -
4. 5 ------- 90:^ - 0 .1 1 . 9 3 Gyclotella kut­
zingiana phaseU. 8 4 .6 - 3 . 9 2 . 7
9.10.58
D. 701 35 3 . 4 - 0 . 3 9 2 . 6 - 1.4 2 . 3
Gyclotella kut­
zingiana mainly
U. 172 26 15.1 - 7 68 2 . 3 5 . 2 2 . 3 MiscellaneousDiatoms
6.11.58 D. 742 23 0 . 4
- - 9 7 . 4 0 . 4 1.2 0 . 5 Asterionellaformosa
prominentU. 226 19 0 . 9 — _ 96 — 1 . 3 1.8
4.12.58
D.
U.
491 31 1.8 - - 9 7 . 6 — . 0.6 -
Mainly Gyclo­
tella kutzing­
iana &
meneghiniana80 11 12.5 - - 8 3 . 8 - 1 . 3 2 . 5
1. 1.59
D. 249 18 2 - 6 9 0 . 4 - - 1.6
Mainly G. 
kutzingiana
Ü. 393 39 1 . 3 - 0 . 3 8 2 . 2 - 1 . 5 14.8 Various Diatoms
3. 2.59
D. 211 24 - - 5 . 7 9 1 . 5 - 0 . 9 1 .9
G. kutzingiana 
prominent
U. --- 6T 17“ - - 6.2 9 3 . 8 - - - Various Diatoms
2 6. 2.59 D. 537 30 0.2 - 7.6 91.1 - - 1.1 Miscellaneous DiatomsU. ■ 7T4"1 38 0 . 7 - 17 8 1 . 5 - — 0.8
D. = Disturbed area 
U. = Undisturbed area
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Table IX Xanthophyceae
Shepperton Pits Staines Lane Pits
N M
(Charlton
Pit)
OLD 
(Hyde Crete 
Pit)
NE¥/ PIT OLD PIT
Date D. u. D. U. Date D. U. D. U.
13. 3.58 — — — 2 7. 3.58 — — mrm —
10. 4.58 — — — 24. 4.58 — — — —
8. 5.58 — — — 22. 5.58 — — 1 3
3 . 6 .58 — — , 3 — 1 9. 6.58 2 1 7 2
2. 7.58 — — — 24. 7 .5 8 — — CM —
6. 8.58 _ — — — 14. 8 .5 8 — — — —
27. 8.58 — — _ — 12. 9 .5 8 — — — —
3 0. 9 .5 8 — — 1 9 .10.58 — — — —
2 3.10 .58 — — 1 — 5.11.58 — — — —
20.11.58 mm — — 4 .12.58 — — »
17.12.58 — _ — , 1. 1.59 — — — —
1 5. 1.59 _ — mm — 3 . 2.59 — — — —
12. 2 .59 — — , — , 26. 2.59 tom — — —
12. 3 .5 9 — — , —
25. 3 .59 — — — —
2 3. 4 .5 9 — — 3 2
D. = Disturbed area 
U. = Undisturbed area
(P
Table X Staines Lane Pits 
Linophyceae (Excluding Dinobryon divergens)
OLD PIT NEvV PIT
Synura
sp.
Mallomonas
sp.
Synura
sp.
Mallomonas
sp.
Date D. U. D. U. D. U. D. U.
27. 3.58 72 65 — — — — — —
24. 4.58 — — — — — — — —
22. 5.58 — 3 — 1 CM — —
19. 6.58 _ — — — — — —
24. 7.58 — — — — — •M — —
14. 8.58 — — , — — mm — —
12. 9.58 — , — — — — — — —
9.10.58 — — 2 12 — — — —
6.11.58 — 1 — — — — tmm — —
4.12.58 — — , — — — — — —
1. 1.59 15 — — — — ma —
3. 2.59 12 k — , — 21 64 — —
26. 2.59 39 116 — — k - — -
D. = Disturbed area 
U. = Undisturbed area
VAPPENDIX B,
Attached Algae
CD C
D  O  
O  c4
N  O  
O  c+
œ  Pi ri |3" H- ■p O H* N 
P  %  H * P  O  • 0 0 4 0
p c: o MH- p Oi5 O 
g H 4 B H-
CO H - P O 
CD c+
c f  O  
CD H -
% PM Pi O O
CD ^
4 o 
P 4
c+ p
p  H - 
H X 
H -
c+ H-H - P  
CO c f
W H- 
c f  Xu
H *II H* H -
Ü
H -
CO
c f
cy
CD
pi
R
(D
P
a
I
c:
p iH-
CO
c f
o '
CD
pi
CD
P
II
C/3 O
g CD P
41 P  CD
P CD c f
O m o
O P 41
P B  |3"
CO O
CO 4
41 p
•
f9
f-*
CD
fH
M
pi
CD
O
4
CD
c f
CD
4 )
H -
c f
O
H
P
Ü
4
CD
CO
CD
U
4
(D
CO
CD
&
4
CD
P
CD
&
%
p
T7T
H -
P
CD
P
Ch
CD
CO
c f
C/3
CD
hd
c f
O
o
c f
o
cr*
CD
4
o
0
o
§
41
CD
O '
&
H
CD
M
O
R
H
c f
O
41
H -
c f
CD
5^ o a a P a tsi 02 02 02 02 ESI
P" o P O p 4 H H P H d d P d d
p-'H* H- P P P p P H- <1 O cf O o' o % P H-d H- P H- P H- 4
pr H-tsi y O' ■d O H) cr p cf P <rbcf cf p d 4 4 4 4 4 H- 4 P P
t) H- P O O p P • Hj O 4 P P' p p • o P o o O 4 o H P
* o h> o P p o o H- P H* 4 P 4 H 4 B % cf CJtj H-m P CTQH) R H
P O H H p c+ p P P P H* 4 H* H- H- P P p o"^ P P %
II b (m o ID o H* H- P P O' X 4 X P X 4 P 4 p 4 H- 4 H- P
HP P g P H* H* P p P P P H- P H P H-
w <k} H- H* p H 5 H- y H- p
H* 1 P P H- H- P g • P p P
œ 5 P P P p
c+
0 t/2
cy
a U a t) a u a O a u a U a t) a u a U c3 U cr! U a U a a d H-• • • » • • • • • • • O • • • • • # • • • * • • * • • pa
CD P
pj
d. d d d >
P p 4 4 P 4 4 4 4 4 d
y o^ p P P P 4 P p p P 4
CD 1 1 I 1 1 1 1 1 p P P 1 1 P 1 1 I P I P P 1 p 1 p 1 P 1 H-
P p p P P p 4 p p p P H
H P
cf
P
cf
P P
cf
P P
cf â S- a
< O o d O o o O
• O p o P 4 O o o o
a 4 4 R O^ R P 4 p R R R R
• f 1 1 1 1 I P P p P 1 1 P P 1 1 [ P I p R 1 g I R 1 R 1 P
4 4 O P o P 4 P O O O O
II P p P pa p P P
&
P P P P
C--I
d c d d d d d
P 4 • P 4 4 4 4 4
H- o' p 4 P p p p p P PCO p 1 I 1 1 \ 1 1 1 1 1 1 1 P 1 P 1 P 1 P p \ p 1 p 1 P 1 p
c+ p
pj
p
&
4
P
P
pa
P
P
cf
p
P
cf
p
P
cf
p
P
cf
P
a
P
CT^
p o o d
P;
p & &
o o 4
P 4 4 P
P I 1 1 J p I P P 1 1 1 1 1 I 1 P 1 P 1 I 1 1 1 1 P 1 H
hi p P P o o P 4 4
p p pj p p P p p
P • cf
4 & ë- 4
O
O
d
4
p 4 4 4
d
4
p (5
1 1 f 1 1 P P d 1 P 1 1 i 1 I 1 1 1 P P 1 P 1 P 1 P 1 P
P 4 P p 4 o P 4 4 4 p P
o' P H pj p p P p P p P cf
g • cf cfP
P^ < O o d d d d d
p
O
&
o 4
P
4
P
4
P
4
P
4
P
02
P
II I I ! I p
4
I
o g
I
o
1 1 1 I 1 1 1 P
P
1 1 P
P
1 P
P
1 P
P
1 p
P
1 d
cf
P P p p P P P P P •
o' • cf cf cf cf cf
g O d O
pj o 4 o
p R P cf
1 1 p 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 f 1 1 1 1 1 1 p I O
c+ O p O'
P
&
P
4
d
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 o
<
UJ
<
T
p d d d d d
4 4 4 4 4 4
P p 4 p P p p
I : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 p 1 P p 1 P 1 P 1 P 1 d
II p
P
4
p
P
P
P
P
p
P
p
P
p
o
< cf cf cf cf cf •P
hi
! I I 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1
g
P -6 y d d d d
P 4 p 4 4 4 4 d
p p
PP
P
c+
1 1 1 1 1 1 4
ëP
p
PP
P
cf
o'
pp
Pa
1 1 1 1 ! 1 1 4
ëP
1
1
PP
p
a
1 p
p
CD
P
cf
I pPP
1 PP
p
â
1 P
o'
I p
H9
&H
CD
MMM
CD
h)H-c+
02
c+
S’
CD
CO
§
CD
d d 
# #
Il II
Pa P 
H- C+P P cf 4 
P C 
4  p
d  Pi p
Pa P 
4  
p p 
4  P P 
P
d
cfd d  H- 
o d  H* N 
4 H* P O 
et- O d O 
P P O H 
O 4 cm O 
p H 4 
P < ^  H" 
g P 1 P 
4 B
O
H
cm p
H Pa
O o 
B d  
p d  
4 O 
P 4
cf p
P
o
p
p pi
d  o 
• cm 
o 
4
H-
K 
o 
p 4 
d  g 
• H* 
pa 
H*
d  
H 
p O P cf
'g ç
H X 
H-P
d  
H 
tS) o 
o cf
g ç
cf H*
P X
cm
p
a d a d d d d d d d d d
10
H-
paP
1 1 1 1 1 I 1
4
ëP 1
d
4
p
p
p
a
1
d
o
B
H-
4
g
cf
H
1 1 1 1 1
4
ëP
1 1 1 1 1
d
4P
PP
a
1
4
ëP
1 1 1 i
d
4P
PP
&
1 I 1 1 1 1
d
P
1 1 1
4
ë
p
1 1 1 1 1 1 1 \
d
&
1 1 1 I 1 1 1 1 i 1 1 1 &
cm•
1 1 1 i 1 1 1 1 1 1 1 1
03P
d
cf
1 1 1 i 1 1 1 1 1 I 1 1 Oo
cf
i 1 1 1 1 1 i 1 ! 1 1 1
d
O
<
1 1 1 1 1 1 1 1 1 1 1 1 dP
O
1 1 1 1 1 1 1 1 1 1 1 1
d
4
1 1 1 1 1 I 1 1 1 1 1 \
dP
d
K3
&
HP
H
<
Of-J
Pi
hjH*
cf
02
cf
PH-
4
p
p
d
ë
p
APPENDIX G.
Chemical & Physical Data
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